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PART 189 
Articles and Clinical 


THE CHROME-SILVER METHOD. STUDY 
THE CONDITIONS UNDER WHICH THE 
REACTION OCCURS AND CRITICISM 
ITS RESULTS. 


(Bei i] the Presidential Address to the Neurol gical Society 


fi r 1S96.) 


THE silver-method, discovered by Profi ssor Golgi, of 
Pavia, has thrown more light upon the structure the cen- 


tral nervous system than all other methods, microchemical, 
physical, and experimental, put together. the address 
hich Professor delivered President this 
Society, 1893, gave masterly account the logical 
effects which these discoveries must have upon our views 
the constitution grey matter and its mode 
action apparatus for the distribution nerve impulses. 
The modifications our hitherto ple beliefs upon 
which Professor insisted were chiefly negative 
character, but there was enough reconstruction show 
that question such burning interest this ana- 
tomists, physiologists, and psychologists, shall say, 
one word, neurologists. 
1865, Deiters pointed out the fundamental distinction 
between the axis-cylinder process and the protoplasmic pro- 
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cesses nerve-cell. 1871, Gerlach gave expression 
the usually accepted view the structure and mode 
tremely simple, and yet made all the processes 
activity, from reflex action thought itself, easily explicable. 
could, fancy, follow the afferent traces 


its way lines least resistance 


nerve-strands the appropriate efferent fibre: nay, 


could see impulses which had sunk out consciousness, 
had lain dormant, and thre 


the network, coming into relation with other simi- 


larly liberated—combining, disparting, interweaving 


tissue dream thought. The apparatus which 

these processes are carried out was supposed consist 
afferent fibres ending network which receives also 


axis-cvlinders become nerves. Nothing could 
more satisfactory. Without some such conception, the 


brain, ism, becomes unthinkable, for 


with silvel method revealed the tone ( ncn- 
ing systems hitherto unsuspected—the collateral 
tions axis-cylinder processes and posterior root fibres 


—and, once, our views the way which grey matter 


does its work fell into a state of chaos. 


himself could not get free from the prejudices 
which had been brought up, but deduced from his 
facts the only conclusions which were logical from his point 
view. had discovered second formed 
the collaterals. did not want two: and, moreover, 
traced the pre toplasmic proce sses of the cells into connec: 
tion with blood-vessels and ependymal cells. Hence was 
justified throwing Gerlach’s plexus overboard, and accept- 
ing, reflex apparatus, its stead, the plexus colla- 
terals. Proto} 


position, for regarded them nutritional; the roots 


| 

wee 

4 

relation Character the products its own 

ne But this simple faith received a terrible shock when 

1S75, Golet mtroaduce d Is t] od ior colouring the brain 
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which cells suck the nourishment they require both 


themselves and for the long fibres which they give 


the grand branching system Purkinje-cell 
table root! The position 


| 


seemed intolerable, and besides have analogy for 


supposing that any animal cell needs such system roots, 

yvever eXtensive may be the processes of the cell body 

look for their nourishment, however impor- 

their functions. Indeed, might pointed out that 

nerve-cells which are responsible for the nutrition 

fibres all, the cells the are 
ribed Golgi himself destitute this apparatus for 
llecting nutriment. Again looking the question from 
not point view, the processes the granule cells 


proc the Purkinje-cells are 

so, too, the olfactory bulb the glome- 

clearly the chief centripetal conductors, and not 

subsidiary part Golgi suggested. the axis- 

ler processes the large cells the horn 

nal cord not carry collaterals case, there- 

nding pyramidal fibres can only transferred the 


ent root fibres the protoplasmic processes their 
origin. These and variety other reasons 


il ishme nt-colk cting 


J 


theory the function protoplasmic processes. 
The chan ;in our views as to the mode of working of 
startling, however, even though 


not classify cell processes functional and vegeta- 
With regard many the features revealed the 
chrome-silver method have physiological theories 


incapable explanation. From 


! 
f ., li., p. 27, 1891) says that he « t find collaterals on the 
t { the dove, We m y therefore conclude that they are present 
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every point view, therefore, essential that should 
come understand the conditions under which this method 
works, and learn how far are trust its results. 

The suspicion with which approach would 
warrantable the case almost any other method; but 
many ways this method seems court suspicion. 
begin with, coarse, from the point view modern 
histological technique, that can say without any want 
gratitude the histologist who gave this marvellous 
process, that can have discovered only accident. 
A block of tissue soaked in bichromate of potassiuln, oO} in 
mixture bichromate potassium and osmic acid, 
dropped into solution silver-nitrate. copious preci- 
pitate of bichromate of silver of course occurs. We should 
have expected that this precipitate would uniformly 
distributed throughout the mass, whereas find that 
bichromate potassium leaves the mass more quickly than 
the nitrate silver enters it, and that after all the chrome- 
salt, which solution the time, precipitated, 
nitrate silver continues penetrate and reduced 
certain cells and fibres the interior the block. The 
addition very little acid (about 300 the 
bichromate and osmic acid mixture) delays the precipitation 
chromate silver, inducing crystallise out instead, 
and favours the entrance the result 
the interior the block freer from granular deposit than 
when nitrate silver alone used. 

The cells and fibres which reduce the silver-salt are 
marked out with marvellous delicacy and pre sent figures 
reat beauty, but the success the method depends upon its 
taken all the ments, even all the elements one 
because picks out one cell fifty, one hundred that 

picture obtained which conveys information 

structure the tissue. 

The results obtained this method are conspicuous 
and diagrammatic that special skill microscopy needed 
for their recognition. diagrammatic are the that 
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those who first used the method thought quite un- 
necessary copy them. More effective pictures could 
made merely imitating their general style. For long 
time histologists were doubt how far the artist 
nature, and how far might said keep step 


with, even precede, her. These jet-black figures, 
tawny ground, are particularly suitable for photography; and 
this, seems me, far the best way reproducing 
them. should only drawn hand when, not 


qui ntly the case, the sections are too thick to allow of 


Golgi and his pupils, Cajal, 


Koll Retziu \ 1 Gehuchte nd others who havi used 
method with conspicuous success. Exhaustive, analy- 
endeavour has ascertain the CONDITIONS UNDER 


METHOD WORKS: THE NATURE THE RE- 
ACTION: and, incidentally, THE VALUE ITS 
It has made st rtli y reve F Lions. How far may the y be 


What the nature the Why does select 
certain cells fibres and neglect the rest? Are there any 
ich the results obtained Golgi’s method are 
tible with those obtained other ways, and the 
results cannot reconciled, which the wall 

| hi If to work out, and 

knowing the 

nswe when started. can only hope that the 


publi tion of my work 1 ay save me other investigators 


their photographic reproduction. 
have intention recapitulating the results obtained 
trusted 
trouble. 
Cf. v.1 ** Der! Bau des Nerve ystemsim Lichte neuester 
( Mens lent d Nervensystems,” 1893. 
la Struct Systeme Nerveux,” tr . by Azoulay, 
2nd edit , Paris, 1895. \ G ten, “Le Systeme Nerveux de 
Met the Study the Nervous System,” 1893, vol. xvi., 259. 
Quain’s vol. iii., part 1893. Obersteiner, Anleitung 
beim Studium des Baues der Centralorgane,” 3rd edition, Leipsic, 
1896. 
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Method.—The conditions ssary ior success, as id 
down those who have chi fly used the method, may 

The subject should young animal embry 

(2) The tissue must fresh possible. 

(3) niust cut into thin blocks, not more than 
thick. 

(4) 


hardening, the bottles must kept 
dark! and warm. 
(5) If « mbedd d in Ck lloidin, the ¢ mbe dding proce SS Inust 
not occupy more than hour (for fear destruction 


stain absolute alcohol), and the celloidin should 


with 70 per cent. alcohol, and cut under alcoly 


Probably all these precautions are desirable under 
conditions, but that none them are essential 
the photograph from one the most 


preparations have ever made. was taken from 
brain man who had been dead for more than 
embedded celloidin the ordinary way (the 
extending over two three days), and frozen 
Swilt’s microtone. 

are still far from understanding the 
reaction, that all variations procedure are possi 
instruction. object being not get good specin 
but determine the conditions under which the 
occurs, endeavoured ascertain the limits within 
the process may varied without abolishing the 
and have noted the eff cts of the several modifications 

material. 

Age general purposes young 


about half-time (in the case the calf, horse, and 
large animals); new-born animals give excellent prepara- 


] +] 


tions of cortex cerebri, spinal cord, &c.: neve rthe 
most comprehensive results are obtained with animals 


his later publications, Cajal says that does not matt 
whether the preparations are kept the dark 


are desirable. The method succeeds we ll with « mbry S aiter 


some days old, e.g., kittens three twenty days, puppies 


¥ 
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fortnight, rats eight twelve days, hedgehogs 
the cells the cerebellum and cortex cerebri, 


For the collaterals posterior root fibres, seems 
necessary use animal: but this rule does not 
| | Lor -evlind 4 collate) ils of pyramids and 


Purkinje cells. have obtained beautiful preparations 


Ramon Van Gehuchten recommend the use 
embryos very young animals the ground that 
tl ! nedul | r not yet medullated, fibres that give 


This matter which have 

the hope that might throw light 
ction, and have come the 
embryonic fibres and non-medul- 

lullary sheath. When and 


preparation compared, found that the stain- 
Wel stain follows the fibre close its 

while the Golgi preparations, the axis-cylinder pro- 


distance. the white 


matter the brain, the internal capsule, often hap- 


pens the silver colours great masses fibres where 

resi it is « 5} lally desirable tor this method 

paration that the tissue should b iresn, the 


mixture osmic acid and bichromate potassium pene- 
ness taken out the hardening agent after twenty-four 
hours and cut across, the centre will usually found 
perfectly uncoloured, and easily understood that 
ch wees ay have occurrt d in the inter- 


val, especially the bottle has been kept warm. 


| 

animal. 

‘ 

collaterals from the brains full-grown hedge- 
the but neither the just quoted 
states explicitly, ras aware, that medullated fibres 
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prefer open the chest the animal before the heart 
has ceased beat, and then, having thoroughly washed out 
the blood-vessels with salt solution under suitable pressure 
through canula inserted the aorta, inject consider- 
able quantity bichromate potassium into the 

first attempts inject warm bichromate potas- 
sium into the living vessels, found that the small arteries 
closed vigorously against the irritant fluid that was 
impossible drive through. the addition per 
cent. ordinary fermentation (ethilidine) lactic acid the 
salt-solution succeeded producing such paralytic dila- 
tation the small vessels, judged the free outflow from 
the cut jugular vein, that when the bichromate solution was 
used flowed through with the greatest facility. Tooth has 
found that the injection morphia after the salt-solution 
equally effective producing paralysis the 
Sometimes use the bichromate and osmic mixture for the 
injection, but does not appear possess any advantage 
over the bichromate alone; while the quantity use 
(250 the mixed osmic and bichromate) the cost 
considerable and the smell extremely disagreeable. 

This question the penetration the hardening 
is, believe, factor great importance determining the 
subsequent reaction. 

The excellent results which are obtained with the 
hedgehog’s brain seem due, any rate part, its 


difficulty 


] 
iit 


the human brain, the closeness its texture. 

The success the method when applied young animals 
appears depend partly upon the ease with which 
the hardening fluid, and, subsequently, 
penetrate. 

much more consequence, guiding forming 
estimate the amount reliance which are place 


upon the appearances presented Golgi-preparations, the 


fact that, any part the brain, the staining more abun- 
dant and conspicuous when the tissue presents open tex- 


Tooth, vol. xv., 1892, 400. 
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cell Purkinje from the cerebellum man aged 45, together with the 
branching system second cell. 
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\dult hedgehog: cortex cerebri \ 


thickened very gradually, the 


ection could be obtained in consequence. 


¢ processes are well see 


The tissue 
extending over four days. 
The thorns the pro- 


was embedded in 


proc 


ae 
b 


(Raia granular layer the cerebellum, stained with the 
armine-Weigert method. The figure shows the nuclei 


inding clumps molecular substance. the centre the molecular 
are seen the swollen axis-cylinders the rosettes Cajal’s mossy 


Than, 
| a * * 
=e 
Fic. 3. 
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hog; cerebellum 408. large cell the molecular 


With thorny processes and axis-cylinder process from 


branch passes inwards form basket (only partially coloured) 


La cell of Purkinje. 
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ture than where the tissue isdense. Many illustrations 
this law may cited; will content myself with two 
the cerebellum the thin sheet tissue which the bodies 
the lie extremely open, especially after 
the shrinking the cells harden agent. <As 
result obtain this layer abundant staining the 
often 
completely limited thi seen conse- 
quence. 
other tim Ss, ither the branchi proce f the t cential 
cells the 
this sheet. 
The fascia 
limitation 
transverse 
the granular laver the fascia dentata, where lies near 
the surface, are stained; the underlying cells 
lie S at a 
ied, but 


two 

access 

the deep- 

layer 

out the total absen stain either side 

the reaction any hypothesis other than the one have put 

forward, viz., that the reaction occurs most readily where 

the tissue 

(2) The 

end upon the being for can certainly 

considerable time after least two days 

cool weather. were not for the slowness with which 

the hardening fluid penetrates, good results believe, 

relied upon with any tissue which putrefaction had not 


already set up. 


See 1n thelr place a quantity ol pen trating tipres (ng. 
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the other hand, experiments injecting tissues 
with bichromate during life seem show that absolute fresh- 
ness has a vood deal to do with the character of the results 
obtained. When the injection has been successful—and 
whether this the case—not only are deeply lying 


] 


easy tell from the appearance the unstained nuclei 
such the corpus striatum, stained before the pyramid 
but all the cells show the most remarkable clearness 
outline. The processt Ss ol the Ch lls are s] arp and clear ¢ 
and there such preparations have made total 
absence of “thorns” or ‘** mossiness.”’ To this I shall 
refer later on. 

amount and bichromate mixture used harden 
the brain should large relatively the amount tiss 
but the brains different animals vary 
capacity for absorbing the reagent. all the anin 
have used none allows the reagent penetrate easily 
the hedgehog. complete transverse section the brain 
the young hedgehog easily stained throughout 
whole extent, eiViIng a perfect result, even though the 
the peculiar texture the brain which, when 
white, and so firm as to be convenient to handl 

the blood-vessels are injected with warm bichrom 
may almost indefinitely increased, since the nitrate 
silver finds its way through any thickness tissue, giving 
apparently better result the farther has go. 

trimestrial histologia, March, 104) Ramon 


Cajal the ral rule: 


neurogleia, harden 12-20 hours. 
nerve-cells 20-24 99 


nerve-fibres 84-36 
another place (La Cellule, vii., 1891, 130) 
his directions pointing out that the time 
needed depends not only upon the structure which 


i 
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desired show, but also upon the kind animal and its 
age. For example the embryos mice, rats and 
rabbits the cells impregnate very uncertain fashion 
the other hand, the epithelial elements, vessels and fibres 
colour constantly, provided the duration the hardening 


not prolonged beyond two three days. duration 


the hardening the blocks the osmio-bichromate mix- 
ure ought prolonged two, three five days when 
gdeauneg with new-born mammals of a certain size rabbit, 
cat), et, plus forte raison, sont 

succeed the cells the molecular 
in the rabbit ( Ht days ol the harde ning be 


prolonged for nearly five days; while the collaterals of the 


Lenhossek (** Der feiner Bau des Nervensystems,”’ 


Berlin, gives the most favourable time for the 


7 1 
erve-Celis, Gays. 


When commenced this series tests was in- 
tention compare Golgi-preparations all parts the 
brain with sections stained according modification 
Wel rt’s haematoxylin method. ! wished to ascertain 
whether the silver colours tissue only, whether, was 
ted Rossbach and Sehrwald, colours 
instead of, addition to, the neurogleia and nerve-tissue, 
lymph, lymph-deposit, lymph-coagulum which sur- 


rounds the nervous structures. soon convinced that 


modificati method depends upon previous staining 

t t i lum lum is 1 e by boiling 

ti m p a I three or I r 

t it t | fluid is a it t d 

é rs then 1 l 1 sta i accord to We rt’s 

n ylin met ie ration may be effected w either ferrideyanid 
m p t lution being 1n either ol 
bout half the strength usually recommended. All nerve-cells and their 
processes are stained black; medi ed fibres are sta d blue, and nob- 


white substance demand six 
spinal cord 
Neurogleia, 2-3 days. 
(collaterals), 5-7 days. 
medullated fibres black the photograph, fig. 13). 
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while the black reduction-substance may lie entirely outside 
the nerve-elements, forming case for them, may both 
surround and penetrate the nerve-elements, is, 
most successful preparations, limited the 
themselves. therefore abandoned the comparison with 
Weigert preparations. For the sake the comparison, 
however, all earlier preparations were 
rigidly uniform conditions, the tissue remaining the 
hardening fluid for exactly five days. Among these prepara- 


tions find admirable examples cells all kinds, 


fibres, collaterals, and hence this test, 
well recent experiments which have varied the 


time within the widest limits (one day 
months), fail establish anything like definite relation 


between leneth hardening and elements 


parations the cortex twelve-day rat, which had 
remained the bichromate and osmic mixture for two 
months, exhibit pyramidal cells with 
and collaterals with exceeding beauty and completeness. 

Ramon Cajal says that some elements lost 
because the hardening bichromate potassium 
too prolonged. this have never seen proof. 

That pieces tissue which after three, four, five 
days’ hardening give very little reaction may give good 
result the end ten days fortnight fully 
but cannot lay down any law the form 
which the will take 

The variability the result leads hope that when 
understand the conditions under which 
occurs shall have our hands method with which 
produce pleasure wide range effects, and very 


] 


greatly hoped that someone will undertake exact 
series observations upon its time- and temperature- 
relations. 

Prolonged immersion silver-nitrate does not appear 
affect the reaction. 

(5) have hardened the tissues every 
temperature from the cold winter 45°C. 
hastens the reaction, but does not, far can 


determine, affect its quality. 


& 
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(6) Light.—As observed elsewhere the reaction occurs 


bright sunlight well photographic darkness. 

(7) Celloidin.—The rules for embedding, laid down 
various present considerable discrepancy although 
all agree that the sojourn the alcoholic solution cell- 
four days without any perceptible deterioration, and 
with the obvious advantage that the celloidin when set and 
cut does not pucker but lies perfectly flat the slide. The 

) 


accompanying photograph (fig. from section 


block placed for some hours mixture alcohol and 
ether, which 
quantities until the end four days was ready set. 
frozen, that its constitution should uniform. 
habit gradually adding dry celloidin the alcohol and 


11 


ether which the block soaked. Not only does this 
ensure penetration, but the sections when cut lie perfectly 
flat. just easy make section the whole brain, 
transverse longitudinal, cut minute piece. 

Variations the Hardening Agent.—There little lati- 
tude for variation this direction. chromate some 
kind must used, and the potassic bichromate seems 
answer better than other salts. Ammonic bichromate gives 
the reaction, but whilst the cells come out very clearly, and 
the fibres are clearer than with potassic bichromate, the finer 
structures are not seen. 

Salts chromium, other than the chromates, not give 
the reaction. Chrome-alum, for example, which for some 
ses excellent hardening agent, is, for this method, 


] 
ectly useiess. 


Osmic acid expedites the hardening, but does not take 
part the reaction indeed, may replaced formaline 


par “One hour absolute hol and one cell- 

quarter of an | absolut leohol, a quarter of an hour in thin celloidin. 
The fixed cork with celloidin, and immersed for short time 
per cent. recommends five minutes mod tely 
thick idin placing the object elder-pith; setting celloidin 
with per cent. and cutting under alcohol. 
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(4-6 per cent.), has shown. There is, therefore, 
need for such cumbrous name 
method (Retzius): the chrome-silver best ex- 
presses the reaction. 

Variations the only experiments 
have tried have been the direction salt more easily 
reducible than the nitrate. 

(a) Silver-acetate gives the reaction, but does not picl 
out the finest markings, and usually accompanied 
great quantity deposit. 

Silver-nitrite, saturated solution, 
(with the addition formic acid about 1,000 parts 
the nitrite solution), gives excellent result. The reaction 


seems differ from the reaction obtained with the nitrat 
certain important respects, and hoping that this will 
prove useful modification the process. far 
observations present, they lead think that the 


nitrite gives better reaction with the extremely minut 
fibrils than the nitrate; gives good preparation col- 
laterals shows granules lying abundant feltwork 
fibrils; the branches protoplasmic processes are 
numerous, and their more distinct than when 
nitrate used. 

The Nature the Reaction.—The term has been 
generally abandoned since clear that the reaction whic 
occurs when tissue soaked bichromate potassium 
plunged into solution nitrate silver not 
speaks the black colouration deposit chromate 
fortunate sections the chief colouration black, without 
tint either green red. There almost always 
same sections red-brown colouration blood-vessels and 
other structures similar the effect produced upon fresh 


tissue (especially intercellular substance 


~ 


the action silver-nitrate alone. The 


bei der Methode 
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4 
|. 
Beis 
15: 
ulin als Fixirungs mittel anstatt der Osmiumsiiure 
ae 160n y Cajal’s,” Anat. Anz., x., No. 20. 
. 
| 


THE CHROME-SILVER 


the black deposit makes quite clear that not 
chromate silver. must reduced salt (sub-salt) 
silver. That not metallic oxide salt reduced 
far photography shown the solubility the deposit 

One the most singular peculiarities the deposit 
its rapid disappearance when the section covered with 
coverslip. All the may disappear, the section 
mounted ordinary Canada balsam, four five 

hours, although masses black deposit remain permanently. 

Since most the gum-resins have weak oxidising action, 
the disappearance the colour might attributed the 
oxidation the reduced silver-salt. however, the pro- 
cess watched under the microscope, appearances are 
noticed which indicate that the change due, Sanassa 
suggested, physical causes—at any rate, part. The 
colour first leaves the centre cells fibres. Dark 
brown granules then appear the matrix the vicinity 
the which losing its stain, and would 
seem the deposit withdrawn from the tissue 
mechanical force; perhaps its displacement due cur- 
rents set up by the drying of the balsam at the edge of 
the coverslip. find that when slowly-setting turpentine 
balsam used without coverslip, the colour stays 
‘tion, even though the balsam about may remain 

days. the other hand large part the stain 
permanently retained covered section the balsam 
has been evaporated until sets brittle mass, and then 
e-dissolved xylol chloroform. made with 

nitrite are also mparatively durable, and the fact that 
hyposulphite soda does not destroy all the colouration 
shows that the reduction more complete some parts 
(particularly the cells and their protoplasmic processes) than 
others, and holds out prospect that modification will 


soon discovered which will ensure the permanence the 


preparations when covered with cover glass. 
methods have been suggested for fixing the silver-deposit 
—methods which naturally occur every photographer. 
may toned alcoholic solution chloride gold 
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quently reduced light the reduction may 
completed sodic sulphide, eikonogen, any other 
developer, and may mounted beneath coverslip with 
without subsequent toning with gold with platinum. 
very easy most cases obtain preparation which 
permanent, although covered, but there always, far 
completed developer, the ground-substance, which still 
retains traces silver-nitrate, either free chemical 
union with proteids, darkened. development not 
completed before toning, some the finer markings are lost. 

find that good covered preparations may obtained 
staining fuchsin, with subsequent treatment with 
picric acid spirit, and washing. Such preparations are 
usually too dark, but may use showing the 
position the black structures relation other cells 
and fibres. 

What the nature the chemical substance which, 
when united with chrome-salt, reduces the silver? 
might doubted whether chrome-salt necessary, but 
such experiments have tried seem show that is. 
All attempts reverse the process, using the silver first 
and the bichromate potassium afterwards, have failed, even 
when nitrate silver lactate mercury was passed 
through the cerebral blood vessels. Again, acetate 
copper used after the chromate prevents the reaction 
unless the block returned the chromate for time, 
which case takes the stain usual. 

The fact that the preparation for the silver-stain 
effected chrome-salt suggests that the reduction non- 
reduction the silver-salt depends upon the extent which 
the chromate fixed light. Chrome-salts, 
known, are profoundly changed the action light. 
gelatine plate immersed chromate and then exposed 

Obregia, der Golgischen Priiperate,” 
Arch., 1890, 387. 


Golgischen Unter- 
Physiol., 


Greppin, Beitrag zur Kenntniss der 
suchungsmethode der Centralen Nervensystems,” Arch. Anat. und 
Suppl. Heft., 1889, 55. 
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Adult cat; cerebellum. Large cells the molecular layer are seen 
forming baskets about the cells Purkinje. The cells Purkinje are not 

loured, but portions their branching systems are shown the top 
the molecular layer. 


Diagrams the three types basket found the cerebellum 


(a) The appearance most commonly observed. 
(b) The tassel separate fibres figured Cajal. 
(c) The tassel ending black mass beneath the cell Purkinje 
and fibres streaming off from this mass into the granular 
layer. 


\\ 


a 
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Adult fascia dentata hippocampi. Showing the superficial 


the fascia dentata the colouration celis, while only fibres are stained 
the part farthest removed from the surface. This indicates the effect 


the texture tissue has upon the chrome-silver reaction. 


Rat, 4 days old: cortex cerebri. The apical process of one pyramid 
uns into the base another more superficially placed. 
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Calf, six months (Octus), spinal cord. 


1 cells by stout processes. 


Showing the connection anterior 
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injected with warm 


The protoplasmic processes the pyramids 


vessels were 


The 


hedgehog : cortex cerebri. 
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omate and osmic mixture. 


destitute of thorns. 
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hedgehog 


and third 


cortex 
layers. 
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cerebri. Showing the junction Meynert’s 


The processes the pyramids 
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the light (as one the methods used preparing 
plates for photo-printing), the chrome-gelatine compound 
upon which the light falls rendered insoluble. seemed 
possible that penetrates the blocks brain immersed 
bichromate potassium and reaches some cells while 
blocked out from others, but various experiments which 
have made show that this not the explanation. For 
instance, divided brain into two halves; put one half, 
suitable pieces, into bottle bichromate and osmic which 
was enveloped black paper and kept the dark through- 
out all stages the preparation, only bringing the pieces 
into the light when they were placed the microtome. 
The other half the brain was exposed throughout all 
stages its preparation the full west window. 
The reaction succeeded equally well two cases, 
although the results were somewhat different. seems 
unnecessary record the differences detail, since they 
may attributed either the caprice the method, 
the fact that the bottle exposed the light was warmed 
the afternoon sun while the other bottle was kept 
uniform temperature. 

The fact that one part section the stain will mark 
out the nerve-cells and another the neurogleia, precludes 
from looking any chemical body peculiar nervous 
tissues the attractive substance. The singular way 
which all sections one element, whether large nerve-cell, 
small nerve-cell, nerve-fibre picked out, while dozen, 
score, perhaps hundreds precisely similar elements 
are passed by, suggests that the condition nutrition 
the cell determines its reacting power. 

Does the reaction depend upon the condition nutri- 
tion the elements test this exhausting one part 
with repeated stimulation while another part remained 
rest was natural suggestion but the fact that the method 
often selects the neurogleia cells led doubt whether 
any result would obtained. seemed better try 
affect the nutrition the whole the brain once and 
profoundly. With this end view, determined wash 
the blood out the brain, and compare this starved 
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brain with one removed from animal before the cessation 
the circulation. 

stream salt solution per cent.) the tem- 
perature the body, was passed into the aorta puppy 
for more than The water left the jugular vein 
quite free from but the brain took the silver reac- 
tion the usual way. 

(2) the case second puppy, per cent. ordinary 
fermentation (ethilidene) lactic acid was added the salt- 
solution. was passed for more than half-an-hour, and 
appeared from the swelling the body and the rapidity 
with which left the pressure bottle cause great dilatation 
the blood-vessels. brain took the reaction usual. 

These expe riments, 1 and 2, were r p ated in the he da - 
hog, and other 

After using (in the case adult hedgehog) normal 
salt-solution for short time, the pressure bottle was filled 
with per cent. solution NaCl. flowed 
through the vessels for more than half-an-hour. The body 
ended. All the connective 
tissues were found filled with transparent colourles 


the animal became greatly dis 


jelly, resembling vitreous humour. ‘The brain was 
transparent, soft, and very difficult handle, remarkably 
different from the ordinary hedgehog-brain, which 
ticularly firm and white. Neve less took the reaction 


usual tar the selection and rejection elements 
concerned, although the appearance the elements was 
changed certain details. 

The results this last experiment seem very 
remarkable. The strong salt-solution must have dissolved 
and carried away great quantity albumins and globulins. 
All other lymph-deposit must have 
been dissolved. softness the brain showed that 
had lost much its substance, and yet reacted the 
bichromate and silver the usual way. seems quite 
exclude any state nutrition factor determining 
reduction the same time makes very difficult for 
us, unless process elimination, put our 
upon the chemical substance which, when combined with 
chrome-salt, reduces the nitrate silver. 
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face this result, did not think worth while 
out the experiments upon the effects CO,, morphia, 
chloroform, &c., which had contemplation. 


INTERPRETATION 

summing the contributions our knowledge made 
Golgi, Ramon Cajal says' that the researches this 
savant have placed hors discussion the following facts 

The free termination the protoplasmic expansions 
spider cells. 

(2) The existence the axis-cylinder ramified col- 
late rals. 

(3) The existence two kinds cellular elements, dis- 
tinguished the behaviour their the cells 
which this process loses its individuality ramifving 
aching the white matter, and the cells which 


the nervous process, despite its numerous collaterals, pre- 
serves its individuality, and continues into tube the 
white substance. 

should add this catalogue the great changes which 

ilver method has introduced into current nerve-histo- 

(4) The existence various parts the central and 
peripheral nervous systems form nerve-ending, first 
described Ramon Cajal the pericellular basket work 
with the physiological inference that nerve impulses act upon 
from) nerve cell-bodies, through the medium brush 
of fibres. 

The conclusion that axis-cylinder processes, and their 
collaterals, well protoplasmic process have free ter- 
that there such thing anatomical con- 
tinuity nerve-elements, with the physiological consequence 
that transference impulses occurs distans. 

(6) The great prominence given making schemes 
the several cortical fields other than the cerebellar 


large nerve-cells, their axis-cylinder processes, and 
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collaterals; these elements, together with certain free- 
ending fibres, being held constitute the reflex mechanism, 
the exclusion the granules.” 

These changes, introduced those who have worked with 
the chrome-silver method into our conception the central 
nervous system, are such importance that the grounds 
upon which they are based need the fullest investigation. 
our duty sceptical attitude mind towards 
the new histology, justice the investigators who patiently 
laboured this field before the introduction the 
method. fully realise that pred cessors did then 
work with tools which now seem primitive, but they worked 
without tiring, absorbed their zeal for truth, and they 
deserve that the results their labours should upheld until 
swept from the field overwhelming weight argument. 

The absence uncertainty, the simplicity, one 
almost say the ingenuousness, 
carry all before them. resist the belief that 
they tell the truth, the whole truth, and nothing but 
truth. For the purposes this address, however, hav 
accepted the position counsel for the defendants, and 
beg allowed lay before this court certain considera- 
tions which tend invalidate the testimony the plaintiff. 

will sum the evidences untruthfulness which tend 
shake our faith the chrome-silver method under three 
heads 

(1) The deposit liable spread beyond the limits 
the elements which chiefly attract it. some cases 
stains, not the cell the fibre, but the wall the 
space which surrounds it. 

(2) The amount and character the reaction depends 
upon the texture the tissue which occurs. 
therefore, liable stop short the edge favourable 
zone, giving incomplete picture the elements which 
colours. 

(3) never takes all the elements any one kind. 
seldom shows heterologous elements the same section 
with completeness enable trace their con- 
nections. does not stain the whole the 
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which belongs cell fibre, but only part, and this 
apparently the neuroplasmic not the conducting part. 

may now consider how far these three drawbacks 
the method affect the credibility the great conclusions 
which have been drawn from its results. 

(1) The Spre ad of Deposit.—¢ i this we need Say but little. 
Eve ryone who has worked with the chrome-silver me thod is 
his guard against this danger. especially the 
case neurogleia that the deposit apt occur outside 
the cell. inclined believe, take example from 
the neurogleia, that the extraordinary irregularities the 
course the central processes Bergmann’s cells the 
cerebellum, figured Retzius,' are collections deposit. 
may also occur nerve-elements; thus serves 
exaggerate the mossiness Cajal’s mossy fibres, although 
the existence these musgosas” now placed 
beyond dispute. good preparations the branching fibres 
this system are exquisite delicacy and clearness 
outline. fig. the thickenings the points division, 
which constitute the are shown another 
staining method. passing, may noted that would 
great advantage the term rosette fibres could sub- 
stituted for mossy fibres, since the thickened bunches which 
these nerves carry are unlike any kind moss except, 


perhaps, certain lichens, and, besides, the term 
constantly and aptly applied entirely different appear- 
ance which distinguishes the protoplasmic processes many 
large cells both nervous and epithelial. 

The staining the lymph-case which cells and their 
processes lie phenomenon which has not received the 
attention deserves. very frequent occurrence 
the cerebellum. without simultaneous staining 
the cells Purkinje, the wall the space which these 
cells and their chief processes lie coloured, usually full 
brown, but sometimes very dark brown 
drawing, since the appreciation the fact that one 
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looking hollow case depends entirely upon variations 
focus. am, therefore, obliged content myself with 
verbal description. Owing, doubt, the 
many fibrils pass through the case, its wall always sculp- 
tured elaborate but variable pattern. 
extends, for short distance, outwards along the course 
the fibrils which pierce it. course follows the 
outlines the cell and its chief protoplasmic branches. 

After all that has been said about Cajal’s grim- 
pantes (kletterplexus, climber plexus), and especially since 
they have been carefully investigated Retzius, and then 
hesitate suggest that they are illusion due the 
silver-staining the lining the lymph-case which 
rounds the Purkinje-cell and its saw 
preparations from which Cajal and Retzius derive 
descriptions, probable that should recognise 
that such explanation out the question. content 
myself, therefore, with asserting that the only preparations 
own which show the kletterplexus may explained 
this way. 

The apparent continuity the plexus with nerve 
difficulty the way this explanation; but, the 
other hand, Cajal’s description the nerves fibres 
épaisses peu pas ramifices leur passage 
travers les would apply equally well the neural 
processes the Purkinje-cells. 

(3) much more consequence than this basket-work 
surrounding protoplasmic processes are the baskets supposed 
formed axis-cylinder processes and their collaterals 
about the bodies large nerve cells. They have been 
described the cerebellum, the retina, sympathetic ganglia, 
and elsewhere. The ending nerve brush fibrils 
which form basket invest the body nerve cell new 
conception histology which owe the Golgi method. 
Have any alternative but accept the picture which the 
silver draws correct and complete account the struc- 
ture? show that are not compelled believe 
that the baskets which surround Purkinje-cells 
end-brushes nerves. 
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The cells which form these baskets are found the 
deeper parts the molecular layer the cerebellum. 
They were first described by Golgi as cells of his second 
type. cells are easier stain (figs. many 
preparations their processes form dense felt-work that 
the molecular layer impenetrably black, although 
other structures are coloured. Their full extension can 
only seen antero-posterior sections, irregularly stained. 

The oval Ce ll-body, as seen 1h section, gives origin to 
five six processes, some which run 
surface, while others turn towards the granular layer. 
One the processes extends horizontally for 


distance mm. the cat) giving off intervals 


branches which descend towards the Purkinje cells. This 
long process rightly called the axis-cylinder process 
the but will noticed (a) that although 
thin, round, and well-defined its origin, has curious 
tendency thicken goes on; that never acquires 

medullary sheath (or has such sheath this does 
not interfere with its and 
thi 
tion baskets. 

its collaterals approach the cells Purkinje, each 


hat some the other processes also take part the forma- 


] 


them divides into brush (the the filaments 
which end freely, and eventually the axis-cylinder pro- 
cess itself terminates the same way. Cajal, 
Gehuchten and others are perfectly explicit the free 
ending; but with regard this free ending that 
venture mistrust the silver method. 

number specimens baskets are examined, 
will found that much the commonest appearance the 
ending the branches which invest the cell Purkinje 
irregular patch blob beneath the cell (fig. 6a). 
This appearance set aside incomplete. the other 
hand, instances will found, every here and there, 
which, beneath the cell Purkinje, the basket-work, after 
forming dense tuft, streams off amongst the granules 
separate fibres (fig. 6c). have, therefore, three forms 
basket select the loose basket-work ending 
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blob beneath the (2) the tassel free-ending 
fibrils described Cajal (fig. 6b); and (3) the 
bunching together the fibrils the tassel 
continuation into the granular layer. 

deciding between these divers forms basket, 
need give great weight the influence which the open 
nature the tissue forming the sheet has 
upon the reduction the silver-salt. constantly happens 
that colouration limited this sheet—the fibres which 
traverse being stained, while the molecular layer, the 
one side, and the granular layer, the other, are un- 
coloured. The weight which must given the mere 
physical texture the sheet well illustrated the 
accompanying photograph (fig. 7), taken from different 
part the brain, which the conditions are somewhat 
similar. Like the cerebellum small scale, the fascia 
dentata the hippocampus consists layer granules 
bearing sheet cells, each which has axis-cylinder 
process passing back through the granules and elaborate 
system branching processes which extend towards the 
free surface. The resemblance the granular layer, the 
sheet cells Purkinje, and the molecular layer the 
cerebellum, very singular. This triple sheet tissue 
folded over the cortex margin nucleus dentate, 
and have found numbers preparations this region 
which have coloured with the chrome-silver method, that 
whereas the part the fascia dentata which lies the 
surface, the cells and their processes are beautifully defined, 
and only their axis-cylinder processes are seen the 
granular the other side the nucleus den- 
where the tissue lies distance from the surface, 
cells are stained, but numbers fine fibrils are seen 
streaming through the granular layer. Now, cannot 
doubted that these fibrils extend beyond the limits the 
granule layer, although only this layer that they 
stain—owing, think, the looseness the tissue. 

the cerebellum, clear that the cells Purkinje 
leave but little space for the passage through the sheet 
which they lie, the vast number fibrils which the 
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(Raia batis); cerebellum. Sketch the molecular layer, showing 
horizontal fibres with the undulating protoplasmic processes 
Purkinje-cells. other parts the preparation the processes were thorny. 


Here, horizontal fibrils varying length take the place thorns. 
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Lamb; cerebellum 77. The section was stained with the alum-carmine- 
method myself, but indebted Dr. Dallinger for permission 
reproduce the photograph which appears the frontispiece his edition 
Microscope.” 


14, 
Rat, days old; cerebellum. group granules with centripetal axis- 
ylinders. Two Golgi-cells are seen above the granules. The position the 
lls Purkinje indicated dotted lines. 
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days old; cerebellum 398. Photograph group granules, 
with centripetal axis-cylinders and Golgi-cell. 
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olfactory bulb 
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16. 


Showing mitral cells and granules. 
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molecular and granular layers are united. These fibrils 
seem arrange themselves two sets: (1) the 
tassels the cells which place themselves 
around the cells Purkinje, and (2) the axis-cylinder pro- 
cesses the which occupy the intervening 
spaces. Owing the peculiar texture the sheet, and 
especially the facilities for the passage the silver 
nitrate which its radial striation affords, comes about 
that the staining much more complete here than else- 
where; BUT DOES NOT FOLLOW THAT BECAUSE THE 
FIBRILS THE MOLECULAR CELL TASSELS CANNOT 
FOLLOWED INTO THE GRANULAR LAYER THEY END HERE. 

The object work determine the conditions 
and limitations the chrome-silver method. have 
intention giving this paper detailed description 
any particular nervous organ nor contemplate making 
list all the supposed revelations the method which 
seem require confirmation. three illustra- 
tions from the cerebellum are selected merely the ground 
that they are representative the three main directions 
which the method likely mislead. 

(b) Isolation great conclusion 
deduced from observations made with the chrome-silver 
method the discontinuity the end-brushes fibres 
and the ramified processes nerve-cells. This anatomical 
conclusion profound interest all who endeavour 
explain the action the nervous mechanism, whether 
physiologists psychologists, since like the theory which 
the anatomical basis has just been discussed—the theory 
that nerve-fibres end freely contiguity with the bodies 
nerve-cells—it completely subversive all existing 
notions nerve-conduction. 

described the posterior roots spinal nerves 
ending ramification the grey the anterior 
roots starting cells; between the two plexus formed 
the union the terminal twigs the afferent fibres, the 
protoplasmic processes the motor cells, and thirdly, the 


Stricker’s Manual Human and Comparative translated 
Power, London, 1872, vol. ii., pp. 327 seq. 
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protoplasmic processes smaller cells which have axis- 
cylinder processes. The instance—the cells Clarke’s 
column—from which endeavoured prove that certain 
cells have axis-cylinder processes, was unfortunate, 
since has been shown, the same methods which Ger- 
lach himself used, that was mistaken. However, the 
existence non-existence cells without axis-cylinder 
processes not essential, and, for purposes comparison, 
better suppose that they not exist. 

The Gerlachian theory, then, stands thus: the grey 
matter long fibres every degree, whether 
destined for other parts the homologous network for 
heterologous network (say from the grey matter the 
spinal cord the cortex cerebri) for motor organ, start 
from fibres from distant cells end ramifications 
there functional difference between protoplasmic and 
axis-cylinder processes. very important that this last 
point should understood. good deal has been made 
lately the difference direction conduction. 
Cajal has formulated theory, 
mique des Gehuchten had already 
given expression the same idea coining the two terms 


polarisation dyna- 


question, trivial and accidental distinction. The 
tion nerve fibril conduct. should not expect 
between fibrils which conduct towards cell and fibres 
which conduct away The two processes 
cell root-ganglion are equal standing; not one 
protoplasmic and the other 

The essential difference between Gerlach’s teaching and 
the modern view (the view Retzius, Ramon Cajal, 
Gehuchten, and many others) turns upon this: 
—Is the grey matter network continuous strands 
felt-work interlacing but discontinuous 

The importance this distinction its physio- 
logical application. grey matter network, impulses 
are conducted through continuous circuits. not 
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network, their passage actio distans (cf. 
loc. cit., The substitution the term 
for does not help matters physiologically 
even were justifiable; whereas, anatomically, 
gratuitous assumption. impossible for microscopist 
distinguish, preparation stained black, between con- 
tact and continuity substance. Besides has right 
conclude that the position structures hardened and 
shrunken tissue the position which they occupy during 
life. the contrary, knows that the tissue has lost 
lymph the amount least one-third its bulk. 

The extreme this conception justifies 
pushing our resistance the verge rebellion. wish, 
therefore, lay before you certain considerations which 
seem justify calling for yet more evidence before 
make our minds, 

(1) The belief the discontinuity the elements 
based chiefly, although not upon results obtained 
with the chrome-silver method. Certainly the figures which 
this method gives appear but what proved 
stain which picks out one cell-system and leaves number 
similar cells preparation the cortex 
cerebri, for example, could find fewer than seven pyramids 
unstained for every one stained; usually the proportion 
unstained cells stained cells much greater. Supposing 
for moment that all these pyramids are united together 
their protoplasmic processes, should recognise 
preparation which every stained cell surrounded 
seven cells which are unstained? 

Gerlach’s theory, however, did not imply that homologous 
elements are united together. more intelligible the 
supposition that the large cells (the nutrient cells long 
fibres) are not directly connected with one another. Now 
when endeavour obtain evidence the union 
heterologous elements find that the Golgi preparations 
are almost silent. Hardly ever are two distinct kinds 
nerve element, say branching fibres and nerve-cells, large 


1887, Retzius (using Ehrlich’s method), and His (as the result 
embryological research) were led doubt the existence the network. 
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nerve-cells and granules, properly and completely stained 
the same part any preparation, even the same 
preparation. 

(2) Even with the chrome-silver method coarse union 
between similar cells shown means un- 
common. connections appear freaks de- 
velopment, and are interest except showing that 
intercellular union possible. fig. show case 
which the apical process one pyramid ran into the base 
another; careful focussing left doubt their actual 
continuity. Union between two cells Purkinje means 
arched process not uncommon. Fig. shows 
three cells the spinal cord connected stout proto- 
plasmic processes. have seen two granules the olfactory 
bulb adult animal united stout bridge. 

(3) Thorns (epines) the protoplasmic processes 
pyramids and cells Purkinje were first described 
Cajal, but attempt has been made determine their 
significance. inclined think that these thorns will 
eventually give the key the problem. 

Thorns are very minute lateral branches the proto- 
plasmic processes certain cells; especially pyramids (figs. 
and cells Purkinje. They often occur very regu- 
lar intervals. Sometimes they are opposite but usually they 
are roughly alternate. Their length varies from less than 
the olfactory bulb they often measure 12y (fig. 18). 
They usually terminate minute knobs. Sometimes the 
knobs alone are visible. Occasionally clear line can 
recognised carrying round dot its centre one end. 

Are the thorns artifacts? They certainly are most dis- 
tinct imperfectly hardened tissue. When first succeeded 
making thoroughly successful injection the brain with 
bichromate potassium was much struck with the fact 
that the processes the pyramidal and other cells were 
perfectly clean cut and destitute thorns (fig. 10), whereas 
tissue which had been purposely left for twenty-four hours 
before immersion the osmio-bichromate mixture showed 
the thorns very marked manner (fig. too, did 
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the brain injected with strong salt-solution. This led 
think that the thorns were artificial products. the other 
hand, their great regularity opposed artificial origin, 
and besides, they are not limited preparations made with 
the chrome-silver method. section the molecular layer 
the cerebellum deeply stained with and 
then broken with needles glycerine, the thorns the 
processes the Purkinje-cells are beautifully distinct, al- 
though they are irregular length and not end knobs. 

seemed that the thorns must indicate actual 
union between certain unstained filaments and the proto- 
plasmic processes. sought, therefore, ascertain the 
nature these unknown filaments studying the cortex 
the cerebellum. everyone knows, the molecular layer 
the cerebellum exhibits very regular striation parallel 
with the surface. This seen perfection the cere- 
bellum cartilaginous fish. the skate, for example, 
the undulating processes the cells Purkinje, which have 
radial arrangement, cross the tangential right 
angles, making with them diaper pattern the utmost 
regularity. Near the dorsal commissure, the cells 
Purkinje are absent, and only the tangential are 
present. the cerebellum the skate (fig. 12), coloured 
vith the chrome-silver method, able show place 
thorns the Purkinje-cells, long streaming away 
from the protoplasmic process either side. Unfortunately, 
have not succeeded following the axis-cylinder processes 
the granules the fish’s cerebellum from the granules 
their divarication the molecular layer, nor had 
better fortune. Schaper? traced the fibre into the molecular 
layer, and observed its divarication, but could not follow 
its termination. may therefore conclude that the 
arrangement the axis-cylinder the same birds and 
mammals, and think that there little doubt but that the 
tangential fibres which observe direct continuity with 


Fusari, Untersuchungen iiber die feinere Anatomie des Gehirnes der 
Te leostier,”’ Int. Monats¢ hr., 1887. 

Schaper, Zur feineren Anatomie des Kleinhirms der Teleostier,” 
Anat. Anzeiger, Nos. and 22, 1893. 
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the protoplasmic processes the Purkinje-cells, are the 
axis-cylinder processes granules. 

most probable that the tangential seen 
carmine stained sections the cerebellum 
are the tangential fibres which the 
cesses the give rise, their division, 
described Cajal, and has been observed 
large number animals Pedro Ramon. many 
own preparations, the delicate axis-cylinder seen 
commencing the granule, passing between the cells 
Purkinje, and divaricating the molecular layer. 
important notice that the branching system Purkinje- 
cells, and the cells are arranged right 
angles the folia, the longitudinal fibrils the direction 
their long axes. 

This brings back the old view the plan 
structure the cortex cerebelli, first defined Boll and 
often reiterated myself and many others. Afferent fibres 
branch among the granules; delicate processes from 
granules stream into the molecular layer between the 
Purkinje; dividing right angles (as demonstrated 
Cajal), they are collected the protoplasmic processes 
the Purkinje-cells, from the base each which neural 
process passes into the medullary centre. This seems 
the basis the reflex machine—the system primary 
couples—-to which the bracket-like cells the molecular 
layer, the collaterals the neural processes the 
Purkinje, the cells Golgi, the fusiform cells, the scattered 
large cells the granular layer, and other elements, must 
fitted our knowledge the connections these 
elements becomes more complete. 

the cortex cerebelli direct continuity structure 
established from the granules the cells 
similar continuity must looked for the cortex cerebri, 
and may expected the central grey tube. 

The fact that the silver posit extends short dis- 
tance along the tangential fibrils give the proto- 
plasmic process merely appearance, seems 
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indicate that GREY MATTER CONSISTS TWO SUBSTANCES 


WHICH BEHAVE DIFFERENTLY THE CHROME- SILVER- 
The ending the thorn knob, well the 


frequent varicosities the course all other delicate fibres, 
especially the points which collaterals are given off 
from axis-cylinder processes, indicates that the substance 
which reduces the silver-salt semi-fluid. The 
reduction the silver neurogleial cells, and the frequent 
appearance the deposit outside nerve cells, show, think, 
that not the nerve strand properly so-called, the 
fluid substance—the neuroplasm—in which embedded. 
this hypothesis correct,it may applied many ways 
explain the fact that direct continuity heterologous 
nerve elements has not been observed (except myself 
case of t] 

The chief difficulty which see the way this 
explanation the fact that many ependymal cells are quite 


1e cerebellum) with Golgi’s method. 


thorny the protoplasmic processess but this 
has to be faced whatever view is held as to the meaning of 
the thorns. doubt the ependymal cells are constructed 
same plan the web which they serve support. 
that not only Golgi’s method which seems demon- 
strate the discontinuity nerve elements; the same thing 
exlubited Ehrlich’s method, which has given such 
results the hands Retzius; but maintain 
that this fact confirmatory hypothe thyl 
blue injected intra vitam acts very quickly upon the nerves, 
while they are living state. much more likely that 
the stain taken from the the nutritional 
protoplasm the nerves than that affects the conducting 
fibrils. 

The fact that THORNS ARE SEEN WHEN THE 
BRAIN INJECTED WITH BICHROMATE shows that the out- 
ward spread the neuroplasm along the nerve-fi 
post-mortem. should, therefore, expect that 


brils occurs 


The question whether the fibrils are solid (Schultze) hollow 


tubules (Nansen, Schiifer) does not affect the theory. 
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method would show the nerve-elements still more discrete 
than they seem when prepared the ordinary way 
the chrome-silver method after death. 

Lastly, submit that even from the point view 
those who work chiefly with Golgi’s method, bold 
assumption that this method shows the ultimate termi- 
nation nerve-fibrils. Speaking for myself may say 
that the thought which good Golgi-preparation the 
spinal cord suggests not, how complete the picture, but 
how much there must that one does not see! The 
amazing delicacy the last divisions the collaterals 
impresses upon one’s mind the fact that hopeless 
try follow them their termination since the method 
incapable showing their ultimate subdivisions. 

Still more forcibly the inadequacy the method 
brought out study the cortex cerebri. Every here 
and there (especially when the tissue has remained long 
time—say six weeks—in bichromate and osmic) occur masses 
fibrils—looking like the mycelium fungus. The 
centre the mass impenetrable tangle, and only 


its margin can the separate fibrils seen; brings home 
one the fact that admirable and diagrammatic are the 
partial pictures, they give very incomplete and inadequate 
representation the infinitely complex tissue the brain. 
Granules.—Perhaps the greatest service which Golgi’s 
method has rendered histology giving accurate in- 
formation with regard the nature and form these minute 
nerve cells. All attempts isolate the granules teasing 
had failed; fragments only their processes remained 
attached the cell-body. Owing the closeness with 
which they are massed together there was hope our 
being able make out their form studying them 
sections. The chrome-silver method came our rescue; 
picked out one granule hundred and depicted with 
diagrammatic simplicity. 
Since our knowledge the granules commences with the 
views observers who had not this means observation 
their disposal. Granules were called myelocytes, connec- 
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Kitten, days old; olfactory bulb. Showing mitral cells and the extremely 
thorny protoplasmic processes the granules. 
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Olfactory granules with axis-cylinders selected from various pre- 


5. Kitten, 3 days old (10 xu). 
6, 7. Rat, 12 day s old (12 uw and 15 yu). 
oversight and are drawn with their central ends upwards 
and with their central ends downwards. 
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Photograph the granule 19, (reversed). 
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tive tissue corpuscles, doubtfully nervous 
elements, and forth, men who would the first 
acknowledge that their nervous nature now 
beyond any possibility doubt. little strange find 
the hypothesis put forward recent memoire that they 
are nerve-cells which have remained behind embryonic 
condition.! 

There are four situations which granules are found 
dense masses: (1) the olfactory bulb; (2) the retina; (3) the 
fascia (4) the cerebellum. They are very 
the occipital region the cortex cerebri. That all these 
small nerve cells bear similar relation afferent fibres 
not improbable; but whether this account they should all 
described homologous question which cannot 
answered until have further information. the cere- 
bellum the granules are arranged about clumps molecular 
substance (figs. and far can see, they are 
all one kind, but thought that could 
distinguish second type nucleus the use eosin. 
have never been able find these eosinphile nuclei 
Denissenko, although see the centre each clump 
molecular substance the structures which mistook, 
think, for nuclei. These structures 
smaller than the nuclei, homogeneous and pale; some- 
times single, and round, they often appear rods, and 
very frequently they are divided into several parts (fig. 3). 

When first observed these structures sections stained 
with eosin, better still with the alum-carmine-Weigert 


Chatin, Etudes Zoologique sur forme dite Myélocyte,” 
Paris, 1890. 

not quite sure that have given fair representation Chatin’s 
views. The following quotations show that Chatin looks upon the granules 
identical with the large nerve cells when embryonic but 
does not state explicitly that either the granules are capable growing into 
larger cells, that they are larger cells which have remained embry- 
onic, and therefore functionless, condition. ‘‘ Ce qui mérite d’étre noté, c’est 
morphologique qui manifeste constamment entre tous ces jeunes 
éléments nerveux, quelle que soit l’espéce animale sur laquelle suit 
suftit pas d’avoir montré signification 
myélocyte, faut encore établir qu’il peut aucunement représenter 
type 

Frage iiber den Bau der Kleinhirnrinde bei verschiedenen 
Klassen von Wirbelthieren,” Archiv. fur Anat., Bd. xiv., 1877, 203. 
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method, concluded that they were not nuclei, but did 
not like hazard the suggestion that they were, 
thought them be, swollen axis-cylinder processes their 
points division. The use the chrome-silver method 
shows, however, that this really the case. are 
the dilated fibres the rosettes which occur 
course Cajal’s mossy fibres (fibras musgosas). 

The granules arranged around each molecular clump give 
processes (as well three, four, five, 
even six other clumps). Their processes end 
curious bent claws which are relation with the pro- 
cesses the rosette. Whether this connection one 
contact only direct continuity remains proved. 

neglect for moment the nuclei which have been 
supposed occur within the molecular clumps, and elimi- 
nate, course, the nuclei the superficial Golgi 
and the scattered large cells, have deal with vast 
number apparently similar nuclei. The question arises 
Are all these one kind? The way which the chrome- 
silver method picks one granule out several hundred, 
more remarkable even than its capricious selection 
kinds cells; have never seen the the cere- 
bellum stained masses, often occurs the olfactory 
bulb. They are always disposed fairly regular intervals 
All observers who have worked hitherto with the 
silver method have concluded that only the type granule 
with centrifugal axis-cylinder present. shall show 
moment that granules quite different form with 
petal axis-cylinders are also found. 

addition its short protoplasmic processes already 
described, each granule (of type has single axis-cylinder 
process exquisite delicacy which makes its way into the 
molecular layer and ends, Ramon Cajal discovered, 
dividing right angles the planes the Purkinje- 
systems. 

The enormous number radial fibrils which some 
sections are seen making their way the molecular layer 
between the cells Purkinje well the equally nume- 
rous tangential fibres found the molecular layer other 
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sections, evidently require vast number granules give 


them origin. 


GRANULES CENTRIPETAL AXIS-CYLINDERS. 

late the day describe new kind cell 
the cerebellum, but curious proof the caprice 
the chrome-silver method that these granules should not 
have shown themselves other observers. one set 
preparations from four-day rat, they occur 
clusters about the apices the convolutions. have not 
vet had time look for them other subjects. 

These new granules are quite unlike any hitherto de- 
scribed, nor can they confused with the fusiform cells 
cells are much larger (20 p), 
with long protoplasmic processes from each end the 
spindle, and fibre attached the side the cell. The 
new granules have transverse diameter From 
the apex, branching protoplasmic process 
the periphery (figs. 14, 15), while axis-cylinder process 
attached the base. The axis-cylinder frequently off 
branch near the granule, and passes towards 
the white matter where near which divides. 

What are the central connections the granules 

From the medullary substance the arbor vite single 
inedullated nerve fibre traverses the granular layer reach 
each Purkinje cell; but there can doubt that many 
fibres are left over after all the Purkinje cells are provided 
for. Amongst these are the mossy rosette fibres, which 
form extremely complicated and 
system among the granules. animals which the 
medullary fibres separate the granular layer from the cells 
Purkinje, some fibres turn towards the molecular layer, 
Whilst others turn towards the granules. seen 
especially well cartilaginous fishes and some reptiles, 
for example, the crocodile. fibres which turn towards 
the granules divide frequently, and this account, pro- 
bably, that there marked difference size between the 
fibres near the cells Purkinje and those near the granules. 
The former are much the larger. 
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Ramon Cajal has assigned the granules with centri- 
fibres their proper position elements the ascend- 
ing limbs the cerebellar reflex ares. 

The granules the olfactory bulb have not been treated 
with much respect those the cerebellum. Many 
considerations show that the granules the bulb cannot 
regarded strictly homologous with the granules the 
cortex cerebelli cortex cerebri. The organ which they 
are found widely dissimilar from the cortex, homologous 
with peripheral nervous organ—the retina—and not with 
central secondary nerve field. 

Neverthelk ss, the oranul s of the olfactory bulb (fies. 16, 

17, 18, 19) have sufficient common with the granules 
the cerebellum entitle them the full status and privileges 
nerve cells. the diagram the olfactory bulb 
leaving out the granules, Gehuchten has 
complicate matters for future generations 
olfactives bulbe. comme Golgi croit, 
une voie transmission accessoire, elles forment 
route par laquelle nerveux 
This seems little hard the granules, not mention 
various other kinds nerve-cell, which together play 
much larger part the formation the olfactory bulb 
than the mitral cells! 

The granules the olfactory bulb usually appear 
minute round, fusiform triangular cells with one very long 
peripheral process, which passes through the layer mitral 
cells, and often approaches very near the glomeruli, and 
three four much more delicate central basal processes 
which are often only for short 
sionally the central processes are long and branch frequently. 
Sometimes the round cell-body hes the side process 
which then extends for long distance centrally well 
peripherally. rather remarkable that the peripheral 
Van Gehuchten, ‘‘Systéme Nerveux Lierre, 1893, 
figs. 390-393. 


Gehuchten and Martin, Cellule, vii., 1891, 232. 


; 
= 


} 


THE CHROME-SILVER METHOD. 


process stained much more easily than the central pro- 


cesses. 


Both peripheral and basal processes are thorny (fig. 


the thorns the sub-divisions the peripheral process, 
after has the mitral cells and entered the 
stratum gelatinosum Lockhart Clarke, are remarkably long 
6-12 

doubtful the nervous nature these cells, 
although thought saw certain rare cases axis- 

process which gave off collaterals 
bundles nerve fibres; did also its 

Ramon Cajal failed find any axis-cylinder processes, 
but nevertheless considers that the form the cells and 
the termination their apical processes close relation 

with the protoplasmic processes the mitral cells justify 
considering the granules nervous. homologises 
them with the the retina amacrine 

cells destitute axis-cylinder processes. 


V. Ge huchten and Martin, on the othe r hand, consider 
that since the granules have axis-cylinder processes they 

determiner nature speciale d’un des centres, 

perd par fait meme tout motif pour pas 
nature nerveuse non seulement les cellules 


cellules 

should have thought with Ramon Cajal that the 
eneral appearance and disposition the granules 


olfactory bulb sufticiently testify their nervous nature 

although the presence of an axis-cylinder may be nee ded to 
place beyond doubt. the axis-cylinder have 
sought very carefully large number different prepara- 


Golgi (* Untersuchungen iiber den feineren Bau des Centralen und peri- 
pherischen Nervensystems”’; German translation, Jena, 1894, p. 52) says 
“Ob auch ein anderer, Fortsatz besteht, ich nicht sagen. 
habe ich einigen beobachlet, dass einer der 
welcher gewéhnlich aus dem Mittleren Theile der Basis der Pyramide 
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tions, with the result that can almost always find 
the case certain number the granules any given 


section the olfactory bulb (fig. 19). 
The axis-cylinder short curved process attached 
the side the granule. leaves the granule twists 
among the other granules which are densely 
ther, and soon lost view. have failed determine 
its further course, although notice that inclines towards 
the periphery, but would call attention the fact that 
the tissue which separates the plates granules occupied 
dense feltwork fibres; some derived from 
protoplasmic processes the granules, but the rest distin- 
guished the extreme delicacy which 
axis-cylinders and their collaterals. Occasionally the axis- 
cylinder process divides right angles, very near the cell, 
one division running centrally, and the other peripherally. 

Solitary granules are found the margin the 
special layer the olfactory bulb which contains mitral 
cells and glomeruli. Their axis-cylinder processes may 
followed for some but have not 
ascertaining their destination. 

Fig. shows the axis-cylinder process cell the 
olfactory bulb twelve-day old but not certain 
whether this cell ought regarded lay 
some little distance from the sheet mitral cells, giving 
protoplasmic processes each direction; those which ap- 
proached the mitral cells being richly branched. axis- 
cylinder process ran peripherally and could followed 
almost the mitral cell layer. The cell was about half 
large again the ordinary granules, and yet think that 
the disposition its protoplasmic processes and the course 
its axis-cylinder process entitled classed with 
them. worthy note that the axis-cylinder processes 
several other granules were distinctly visible this pre- 
paration, and that they also curved peripherally. 

the cell have photographed not granule 
belongs kind cell not described hitherto. too 
small for one the multipolar cells, often fusiform 
shape, described Golgi, who says, besides Der nervose 
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Fortsatz entspringt Gewohnlich von der nach dem Centrum 
verichtel n Seite der Z« lle, bisweilen auch seitlich, um sich 
dann nach innen cit.). 

passing may noticed that not find any 
description the large which 
are common features, any rate, both cat and hedgehog. 
They lie the central side the mitral cells, and their 
branching processes often extend horizontally for distance 

The possibility the existence any situation 
nerve too wide question for discussion 
but does not appear probable that they 
are found the olfactory bulb. The observation 
Pedro Ramon! that the lower the animal the vertebrate 
scaie the | 5 ck veloped are the basal processes of the 
rranules the bulb, seems dispose the idea that these 
cells are bipolar the sense having 
cesses for both cellulipetal and cellulifugal 
makes the existence of an axis-cylind r process for celluli- 
conduction the more necessary. 

everyone knows, the overlapping plates granules 
constitute the most conspicuous feature the olfactory 
bulb. seems impossible doubt that they take 


large and important part the constitution the bulb 


} 


nervous mechanism. diagram the structure the bulb 


from which they are omitted not only inadequate but 


Apart, however, from the question whether, the 
case the olfactory bulb, can cannot prove that the 
vranules are nervous, wish claim for them, general 
much more important role nervous 
mechanism than has been conceded them any 
observer who has the present made use 
chrome-silver method. 

one now doubts the nervous nature the granules 
the cerebellum. Yet other granules which, when prepared 
with carmine, picrocarmine, any other stain very closely 
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resemble the granules the cerebellum, are either set aside 
compare carmine-stained section the cortex cerebri with 
any the pictures which have been published the same 
tissue prepared with the chrome-silver method. the 


chrome-silver preparations the granules are conspicuous 
their absence; whereas carmine preparation the 
occipital cortex, the cortex about the calcarine fissure, 
their importance beyond dispute. greatly 


desired that some one should work out the connections 
the granules the cortex cerebri with the aid the chrome- 
silver method. 


The Granules the Fascia have tried vain 
colour these granules with silver. 

may doubted whether there are any granules this 
layer. omits them altogether when recording the 


results his observations with the chrome-silver method 

but there seem strong reasons for thinking that 
the greater number the nuclei the granular 
the fascia dentata belong granules. 

The cells this layer, when coloured with silver, very 
closely resemble miniature Purkinje-cells. The body 
rounded oval; from its base axis-cylinder process 
passes towards the nucleus Its apex gives 
rise rich branching system (fig. figures these 
cells placed very regular intervals, preparations 
also show them. The coloured cells lie almost exclusively 


the surface the granular layer, they differed 


nature from the which lie below them. 
description the fascia dentata prepared with the carmine 
Weigert state that the average numerical relation 


the small pyramids the granules This 


number coincides approximately with the relation between 
the unstained nuclei and the stained cells chrome- 
silver preparations. 

third reason for considering the cells the fascia 


Hill, The Hippocampus,” Phil. Trans. the Royal Society London, 
184, 1893, 389. 
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Adult hedgehog; nucleus fascial dentata 83. Showing multi polar cells. 
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Rat, days old; cortex cerebri 155. The collaterals the axis- 
cylinders two pyramids are well seen. 
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26. 
Adult hedgehog; nucleus tenticularis. 
with warm bichromate potassium. 


The blood-vessels were injected 
type 


The reaction shows cells Golgi’s 
and also very faintly the axis-cylinders the fibres which 
constitute the bundles the internal capsule. 


ALL THE PHOTOGRAPHS ARE ABSOLUTELY UNTOUCHED BY HAND. 
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dentata granules also brought out the paper just 
alluded to, although its value proof less obvious. 
The development the fascia dentata exactly propor- 
tional the development the olfactory 
conceivable that the granules the two situations belong 
the same formation. 

may not out place this the fascia 
dentata call the attention histologists the illustration 
which the hippocampus affords the extreme 
hasing homologies upon the form and general appearance 
nerve-cells. the hippocampus approached, the pyra- 
mids the cortex cerebri give place the remarkable 
pyramids the subiculum cornu Ammonis (fig. 
22); the nucleus fascia dentata these are transformed 
into cells, which might easily mistaken for the motor 
cells the spinal cord (fig. 23); the fascia dentata (fig. 
20) have type cell for which most easily find 
analogy the cortex cerebelli. 

Summary.—The method colouration 
Professor Golgi, Pavia, has yielded, those who have 
had the foresight apply persistently, undreamed 
congratulated upon the wealth new facts which has 
enabled him discover. These are, believe, only first 
instalment the revelations nerve-histology which the 
method destined make. 

have used it, not with the hope making discoveries, 
but with view ascertaining the conditions its action 
and the value its results when compared with those 
which other methods afford. other words, have tried 
discover its limitations—its weakness rather than its 

The subject large, and results fragmentary, 
that hesitate lay them before you, and should not, 
assuredly, have embodied them their present incomplete 
form When, however, you did the great 
compliment electing your President, felt that you 
would expect bring before you such results 
personal work are likely greatest interest 


neurologists general. 
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CLINICAL CASES. 


ARTICLES AND 


ORIGINAL 


The chrome-silver method has completely transformed 
our conception the nature the nervous 
Whatever branch neurology may happen pursue, 
need lay afresh the foundation upon rests. 
new method colouration has revealed the fact 


that grey matter far more complex its structure than 
imagined. also asked throw aside 
preconceived ideas its mode working, and believe 
that its various elements are not structural continuity. 

this latter that wish you suspend your 
judgment, and favour caveat lodge the following 
considerations 

(1) The place the granules the mechanism has not 
vet been ascertained except the case the cerebellum 
all cortical fields they are intimate relation with 
bulk the ascending fibres. How close thei 
connections with these fibres may be, still remains 
determined. axis-cylinder processes are 
intimate relation with the protoplasmic processes 
cells which give origin efferent 

(2) The thorns the protoplasmic processes nerve 
cells are not artifacts, nor are they, the other hand, 
processes which the chrome-silver method reveals then 
entirety. not impossible that they contain the ends 
the axis-cylinder processes the granules surrounded 
extension, post-mortem overflow the neuroplasm 
larger nerve cell. 

direct continuity nerve substance between axis- 
cylinder processes granules and the protoplasmic processes 
of nerve cells be proved to exist, it may be looked for also 
along all other lines impulse reflection, and Gerlach’s 
plexus—with all the modifications form introduced the 
chrome-silver method—may true expression the 
structure grey matter nervous mechanism after all. 
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Introdu Remarks 

Demonstration Representative Experiments 

Action Oxygen—Carbon Dioxide—Carbon xide Hydr 
Nitrous Oxid Hyd Hydrocyanic 

Influence Temp Decline and Reversal Currents Injury 

its Case Considered Detail with Reference the 
Pil rpin Str nin — Aconitin Ver in — Gel 1 1 —Chloral 
Hydrate—Buty loral 

Comparative Action of Ialoid Salts in Equi-molecular Solutions (M ) 

Lithium, Copper and 

Antagonism, Successive and Simultaneous; False and True. 

Chloroform versus Ether Anasthesis. 

Comparative Action Nerve some Ethers and Ethereal 


And of Chlorethanes (C,H.Cl; CH,Cl1-CH,Cl ; CH,-CH¢ 


The experiment the subject the lecture, and 
have been considerably extended during the year, 
published relates mainly the 


on 


illustrations, several instances reproduced records taken since July 


the lecture itsel 
the portion now 
The accompanying 
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refer only the action chloroform and ether. Evidence relating 
other substances mentioned the text, and the antagonism chloro- 
form will presented subsequent papers. The three principal 
experiments described below abolition then augmentation tem- 
porary abolition then recovery permanent abolition) were demon- 
strated the November meeting the Physiological Society (Proceedings 


November 9 in Journal of Physiology, vol. xviii., p. 45). 

THE first thought that suggests itself when one has seen 
what surprisingly regular series effects obtained from 
nerve regular excitation regular intervals, that 
are possession admirable test which recognise 
the action drugs upon the excitability nerve, and, 
shall presently see, the surprising regularity the normal 
effects paralleled even more surprising regularity 
the modifications these caused drugs. 

priori should not have anticipated such clear results 
shall witness; nerve, the conducting organ, is, rela- 
tion knowledge this order, practically blank sheet: 
nerve poisons are regarded acting only upon the central 
and peripheral end-organs, not upon the conductors, and 
with the exception observations Biedermann, the 
effect ether upon physiological electrotonus, 
data exist touching this fundamental subject. far 
concerns experimental pharmacology, nerve, apart from its 


end-organs, does not yet 


Yet again, while fully admitting the superior 
susceptibility of terminal erey matter to the modifying 
action drugs, there would seem every probability 
favour our finding the conducting grey matter, the 
axis-cylinder, similarly susceptible, less degree. 

But not speculations alone that about 
call your attention. intend show you that pure nerve 
accessible such experiments—that fact the 


not, course, ignore the numerous investigations upon nerve 
Ranke, Kiihne, Griitzner and many others, which the action reagents 
upon nerve has been gauged muscular and sensory The 
statement made above refers isolated nerve. The only observations re- 


lating isolated nerve that have been able toxicological literature 
are those Mommsen the action poisons Archiv, 1881, 
243), inclusive alcohol, chloroform and ether. Mommsen employed the 
galvano- 


usual nerve-muscle preparation, but also confirmatory test the 


meter, thus employing nerves that were isolated from their end organs. 
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tissue above all others suited exact investigation the 


chemical action reagents upon excitable, that say, 
living matter. 


Let begin with gases, with, say, carbon dioxide, 
chloroform, ether, hydrocyanic acid, preferring these 
drugs solution for the obvious reason that can most 
easily apply them with least disturbance the nerve. 

The disposition things shown this diagram, 
the parts which need merely named order that 
their purpose may understood. with 


Fic. 


inlet and outlet, containing frog’s sciatic laid upon 
exciting and leading-off electrodes, wires from induction 


Mam previous lecture, the 
vani erve. The statement 


a electrotonic changes 


are signified; that Fredericq the existence true negative varia- 
tion in mammalian nerve twenty-four hours post-mortem, is, 1 think, open 
question. true negative variation—i.e, one independent distance 
between exciting and leading-off electrodes, and not reversed by reversal of 
the excitation never come under observations excised mammalian 
effects have been particularly but what 
extent such effects are admitted physiological phenomena 
unsettled question that cannot profitably discussed this connection, 
effects under observation are, the best knowledge, true negative 
ions, and any extent electrotonic factor has also been present, 
been physiological phenomenon subject the influence excitatory 


and drugs. 
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coil the nerve, and from the nerve the galvanograph. 
Two wash-bottles, one for the drug, the next for water, 
avoid drying the gas-chamber when gas 
sucked through it. 

couple representative experiments carried through 
under your eyes, and, while the experiments are going on, 
the exhibition the autographed results other similar 
cannot fail convince you that are here 

For the test applied nerve and nerve only. 
There not, when muscular contraction used the 
indicator, any question the share borne muscle 
the motor end plate any effect that may produced. 
The isolation the object experiment complete. 
does not move. Mere excitation does not exhaust its 
excitability. 


The galvanometer spot the screen has moved south- 
wards four times during the last four minutes, each 
minute the nerve the gas-chamber has been excited for 
current strength ten units; you saw, the succes- 
sive deflections were regular magnitude. now blow 
vapour through the gas-chamber, and watch for 
the next closure circuit the mercury 
pool. There effect, nor any succeeding closure. 
The excitatory effect has been abolished chloroform 
while was speaking; the nerve completely anwsthetised. 
Its excitability may not, however, have finally disappeared, 
the nerve not necessarily dead, for disconnect the 
chloroform bottle and blow moist air through the gas- 
you may (or you may not) see, you will wait, 
recovery the excitation. But the reappearance, 
occurs all, will take some little time, which may 
employ upon another similar experiment. 

Here second gas-chamber, and nerve similar the 
first, upon which will make double-barrelled experi- 
ment, first CO, 


then ether, neither which will miss fire. 
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The excitatory effects are you see quite regular, 
between each two effects have turned reverser 
reverse the direction the exciting current the 
nerve and the deflection due the action has 
remained unaltered. CO, gas now passed through the 
for about minute. During the next minute 
two the deflections are suppressed, but very soon the 
suppression (or might have been only diminution) makes 
vay for augmentation which might persist for ten, 
twenty thirty minutes. But shall not wait for this. 

vapour now passed the gas- 
chamber for about minute before. The deflections that 
would otherwise have made their appearance each minute 
any rate after the first minute, completely suppressed. 
They will, however, soon reappear, even though not 
the case chloroform, air the chamber, they will 
few minutes and they may (it not 
this case that they will) progressively increased 
magnitude considerably above the normal. 

not wish smother these main facts with details, 
however important the latter may seem be, but before 


} 


stopping these experiments, will prolong them 
minutes and give you few words the results over 
hundred similar experiments with the three reagents, 
and 

Always the immediate effect any these three 
reagents, when strong, abolition excitability, tem- 
porary the case CO, and ether, often final the case 
chloroform. With CO, and ether the nerve comes 
without aeration the gas chamber; have never seen 
with chloroform, and have often failed bring 
round aeration. The first two reagents have true 
anwsthetic, temporary effect, the third more promin- 
ently toxic, and its effect apt final. The after-effect 
both CO, and ether administered abundance the 
nerve augmentation excitability, most prominent 
briefer than the case ether. 

Administered diluted state, with much air, all 
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three reagents give their immediate effect nerve 
augmentation excitability that gradually wears off, most 
rapidly the case chloroform, which the action 
nerve most manifestly toxic. 

time were unlimited, might show you 
series experiments upon series nerves put 
moist chambers, but will more economical, while 
affording you more comprehensive survey quietly 
conducted experiments, project their autographed records 
upon the screen. From the tests and precautions that you 
have witnessed previous occasions, you are more less 
assured that fallacies have been guarded against, and that 
there question current escape, electrotonic 
effects, unipolar action, magnetic action the 
induction coil. Moreover, the records will speak for them- 
selves. Here are records the effect carbon dioxide, 
carbon monoxide, ammonia, hydrocyanic acid, 
oxygen, ordinary coal gas, nitrite amyl, hydrogen 
peroxide, nitrous short, everything that 
happened within easy reach. 

Carbon dioxide have just studied. Carbon monoxide 
does nothing. Oxygen does nothing, very little. Strong 
ammonia kills, weak ammonia excites. Hydrocyanic acid 
kills; here are two records (plates 238, 341), the first 
HCN vapour given off the gas-chamber blowing into 
through Scheele’s preparation per cent.), the second 
vapour blowing through absolute alcohol you 
could hardly distinguish them from each other. Chlorine 
from water kills; chlorine from water diluted 
twenty times, excites. Hydrogen peroxide excites. Methane 
excites. Hydrogen sulphide excites, then kills. Nitrous 
oxide does nothing: laughing gas probably 

The effect temperature upon nerve equally easily 
tested. Here, again, have the satisfaction knowing 
that nerve and nerve only submitted observation. All 
that necessary enclose our gas-chamber, nerve and 
electrodes larger box, which the temperature can 
raised and lowered will. Such experiment is, indeed, 


Be 
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normal series negative variations. 
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Effect chloroform the negative variation. Permanent abolition. 


Full effect ether the negative variation. Temporary abolition 
followed recovery. 


Full effect carbon dioxide the negative variation. Tem 
porary abolition followed secondary augmentation. 


4 
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Effect dilute chloroform vapour. Primary 


Effect carbon dioxide. Primary augmentation followed 

ondary augmentation, separated short intervening period during 
which there apparently struggle between augmentation 


| 


i 
4 


Fic. 8. 


Slight effect ether. Primary augmentation. 


Fic. 9. 


Full effect ether the same nerve. Primary temporary abolition 
followed recovery. 
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natural preliminary any others, for require know 
before testing any gradual effect, what the gradual effect 
temperature alone; what, e.g., may the difference 

effect according tests are made summer winter, at— 

was indeed apparently regular difference between 
winter and summer results these two temperatures 
respectively, that first made examine this presumable 
influence temperature, for whereas almost regular 
only slightly diminishing series was the rule, 20° the 
series always exhibited more less decline; nerves were 
far more enduring during January and February than 
during July and August, which, indeed, not matter for 

surprise. 

Experimental raising temperature (from 
abolition the temperature reached 35’ The nerve 


temperature 20°) caused diminution progressing 


was not killed this last named temperature, for with the 
subsequent fall 25° and 20° the variation returned and 
reached about three-fourths its original value. 

There are course many other possible causes 
rapid decline—diminution the strength 
the exciting current, which have tested and found not 
diminish under even more severe trial; drying the nerve, 
which have counteracted the moist chamber; the 


natural decline the injury-current, which have far 
possible escaped waiting until the current was declining 


effects forded the calcium salts; one bath 
lecimolecular solution of Ca Cl, *2H2O (0°147 per cent erably in 
per cent.) secures this often very desirable 
trials are course made with nerve, subsequent trials descending 
and ascending series induced potassiumand calcium bath respectively. 
steady and uniform run course the most favourable condition any 
J sort of test, but failing this, it is pre ferable to test an anesthetic, or other 
depressant reagent upon increasing deflection, reviving stimulant 
reagent upon a diminishing deflection. Tothe former of these two conditions, 


strontium chloride was most welcome assistance, increasing steady 
run the otherwise unworkably declining effects given the nerves even 


aff i 


the most miserable little frogs. Later still—after had found that rapidly 
declining series was significant previous CO, effect—I omitted the 
strontium bath, removed the nerves immediately after decapitation, and 


placed them until wanted decimolecular solution NaCl. 
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controlled graduation acidity the clay electrodes, 
accident that has occurred us, but ought not occur 
diffusion sulphate zine through the saline clay 
the nerve, which have practically escaped, very long 
clay plug and not using the same electrodes for more than 
the most essential condition ail—nerves left for any time 
subject the reducing action living tissues, regularly 
give declining series, this being, will shown later, 
characteristic effect 

Since the galvanometer current, and 
since current depends upon 
pressure and resistance it is clear that we must adopt 
means determining what any, the 
our nerve has undergone before may draw inferences 
alteration its electromotivity. shall effect this 
vill 


afford incidentally one more justification for 
understanding that fundamental physical principle. 
Here extreme case the effect 
augmentation resistance contributing diminish- 
current injury and diminishing excitatory deflection. 
vive principally order insist upon the necessity 
tuking a standard deflection before and after each observation. 


i.e., the resistance was doubled, halving the effect any 
viven P.D.; the P.D. the currents injury and 
action had not declined, their deflections the end 
hour with doubled resistance should have been and 
respectively. was they were and viz., 
illustration the resistance fallacy the experiment 
value. 

This little resistance box, arranged the principle 
rheochord, but with much higher resistance swamp 


' 
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any alterations resistance the cell, delivers the nerve- 
circuit the pressure volt, the deflection 
which, recorded beginning and end observation 
means suitable key, shows whether the resistance 
the cireuit high low, altered unaltered. the 
resistance has diminished during experiment, the standard 
deflection will greater its end than its beginning, 
vice versa the resistance has increased. 

The diminution the variation heat very obviously 
accompanied alteration the zero value, the line 
departure goes north then south. But place 
upon this alteration zero temperature, for 
similar alteration occurs dummy experiments with wet 


thread instead the nerve, laid upon the leading-off elec- 


trodes. have not experimentally analysed the change 
into its physi and factors, and have 
idea how much mere alterations resistance contribute 


the 
not, however, mean imply that all cases the 
not able perfectly distinguish between alteration 
zero due toa physic modification the electrodes and 
alteration due physiological modification the 
nerve. the latter really cause unmistakably 
proved variety features, among which these are the 
most noteworthy. 

(1) all the plates, without exception, the inclination 
the base line time went from north south 
(transverse section nerve terminal); this decline, 
steep the outset and running concave the abscissa, 
has been due ‘to the well-known progressive fall the 
current injury. 

review the plates exhibiting for sufficient 
drug, noticeable that stimulant effects exhibit (in 
addition the augmented rhythmic excitatory deflections 
which have been the principal subject our attention) 
inclination the base line from south north, the 
direction increased current injury, while depressant 
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effects exhibit inclination from north south, 
the direction diminished current injury.' 

prolonged experiments the declining deflection may 
fall nothing and then gradually increase 
direction. Without having specially studied this matter 
have, several instances, found this reversal 
attendant upon reversal the current injury. From 
theoretical standpoint this should invariably the case 
nevertheless, can remember instances which the 
tion was reversed (viz., north) when the injury current 
appeared not reversed (viz., north the zero). 
very probable that the decline 
the current action and the decline and reversal 
current injury are associated phenomena, dependent upon 
the act death gradually progressing the nerve. Dying 
tissue chemically more active than and electrically nega- 


tive either normally living completely dead 
the outset experiment, transverse more dying than, 
and therefore electrically negative longitudinal contact, 
the current injury north, and the current action 
south; later when transverse dead and longitudinal 
dying, longitudinal negative, more dying than 
fore electrically negative transverse, the current injury 
south and the current action north. But, however 
may be, whether this the correct interpretation 
the direction the currents action and injury are 
immaterial regards our present purpose. have not 
very large number observations taken upon 
deflection, viz., only ten out total between 400 and 


500, for did not often make tests upon what was 
regarded stale nerve, still among these ten find re- 
corded some the most characteristic effects—of ether and 
chloroform and strontium namely. 


the plates here reproduced, fig. 
current, fig. its depression. ‘The 


currents normal direction. 


Further observations have convinced that this interpretation not 
correct, that reversed deflection independent reversed current 
injury. true positive variation the same order the 
variation Bois-Reymond and the positive aft ion Hering, 
an anelectrotonic current aroused by faradisation, must for the present be 
left open. Whatever its mechanism may be, subject the action 
aud therefore presumably physiological 


+ + } + 
best lilustrates the augmentatio) 
oO statements made above retler to 
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should add that natural prejudice against stale 
nerve has late very much diminished. 
extreme case the sort experience that has had this 


Plate, No. 435-6-7. 


Froc Kittep Hours PreviousLty, Kept In Aa Moist SPAcE. 


Det! ion. 
Ten minutes after bath of ™/10 Sr Cl, 
for « m 3°5 to 75 
6 
CO 
| m 9 


advisable use new and electrodes 
separate experiment with volatile drugs. mention 
this partly practical hint, partly proof the 

treme susceptibility this method testing. Using 
moist chamber that had been used the day before for 
chloroform experiment, another using one that 
had been used hour before for ammonia experiment, 

ind that the excitability the nerve underwent more 
less rapid decline, giving nothing like normal series 
such shown fig. early experiments with 

lutions had similar experiences—with potassium salts 
particular, also with bromide gold, and with cocain. 


comparatively recovery that may often occur 


particular, 
surprising. 
trative of the great dé licacy of the test. At first I used to 


clear out the experimental gas sometimes blowing the 


blown out the chamber with air hardly 


nother point may mentioned being illus- 


inlet, sometimes sucking the outlet, but soon noticed 
that the first proceeding was generally more effectual than 
the second, result that intelligible enough when have 
witnessed the surprising effect CO,; blowing into the 
expired air with, say, per cent. CO,, was sent 
in; with sucking, atmospheric air was drawn in. And 
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can illustrate this difference reality actual 
example chosen from among many. may well pause 
admire the precision with which the isolated nerve has 
responded the chemical between ric 
and expired air, and—what is, perhaps, more 
the point—to fit ordinary india-rubber spray-ball 
the inlet the gas-chamber. 

you wish promptly and temporarily abolish large 
effect, use ether, and use freely you like, the effect 
manently abolish large effect the best card play 
chloroform. few puffs tobacco smoke are probably the 


readiest means of te mporarily WULTLE nting i small Variation, 
tus hand, will 


few bubbles CO,, the apparatus hand, 

even more effective. Always so—in, may now say, scores 
trials have never had one failure, which anyone with 
recollections experimental accidents will 
strong statement make. The augmentation 
however anything like permanent the augmentation 
shall witness the result calcium strontium; 
moreover, indeed may remember plate 


diminution abolition. is, short, question quan- 
tity, little CO, gives primary augmentation, much CO, gives 
primary diminution and secondary augmentation; any 


case, augmentation the salient character the CO, 


effect. 

first thought, especially remembrance Grun- 
nerve abolished this secondary nerve-reviving 
effect rather surprising. Yet our surprise grows 
less second thought, especially should 
recollect the drift Brown-Sequard’s admirable but now 


direct excitability ol 


nerve centres; 


air causes increase respiration, quite apart 


tales sur les propriétés physio- 


noir leurs principaux 
Journal de la Physiolodie, 


> 


rouge et du 


logiques les usages sang 
éléments gazeux, carbo 


i., 1858. Comptes Rendus de l’Académie des Sciences, xlv., 1857. 
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from the effect oxygen deficit; soda-water very 
ingredient restorative drinks champagne 
more than hock. You may think that the 
estorative effect human say, soda- 
than brandy-and-water. 
he next drug to test is obviously alcohol. What will 
nerve say to alcohol Vapour, or toa mixture of alcohol 
vapour and CO,? Let pass alcohol vapour CO, through 


ish-bottle with som brandy In it, and s what 


ns. The approves, increased 

DilITV sig ol pproy | e certainly is an 
effect, exhilaration the human subject. 
isolated nerve raised CQ, and tobacco 


not that offering any plea for 


> Ih LO OD rye and Compare nomena se. 


and phosphate plead for and 
plat leohol acid to plead wealnst 
Here they are, but notice the alcohol strengths— 


not let me, however, taken urging extremity 


colmlparison between th properties or an isolated herve 


those human organism. Obviously nicely-adjusted 
organisin, With organs many grades susceptibility, in- 
cluding nerve centres the highest susceptibility, 
represented single tissue, such nerve, 
which, have seen, tolerates blood 
“Uup} ly and holds out against wear and tear to almost in- 
credible extremities. Clearly the excitabilities man’s 
nerve centres not taken represented miniature 
the excitability frog’s nerve. may study 


parallel lines the comparative such drugs 


Besides, her the question quantity relation 
* evidence walnst alcohol. 
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alcohol, chloroform, ether the living organism and upon 
the living tissue, and from their scale action the latter 
draw conclusions their action the former. 
but may not pass from one line the other and conclude 
that because nerve tolerates given poison, man’s nervous 
system will equally tolerate that poison; may not, 
instance, argue that because nerve will without 
blood and without man will indepen- 
dent. All may conclude from the action 
nerve similar action the nervous system, and 
argue from the differential action two drugs upon living 
nerve similar differential action living 
scale quantity and time may be, and most probably 
very different from that which our nerve data have been 
observed. CO,, for example, find that small 
quantity it raises excitability, that in lara quantity it de- 
presses, then raises excitability the case nerve; 
may fairly infer that will have similar effects upon the 
nervous system man, effects that will declare them- 
selves the parts greatest susceptibility but may 


not conclude that a man will tolerate CO, in qu ntity or {or 


periods that are found hold the case nerve. 
N,O find that, compared with has 
nerve, may conclude that man has, any 
rate, less action the nervous system than hasCO,. Take 
ether and chloroform find nerve that the latter 
more toxic than the former, may infer that 
difference will obtain man. And havine traced paral- 


lelism cases well known such these, may proceed 
action, use a nerve test as at least a pre liminary que stion 

and—answer exact terms pointing the way. Find 
antagonist chloroform frog’s nerve, and you will 
all probability have found antagonist chloroform 
man’s nervous system. not either mistake the nature 
the argument, as, for instance, taking the action 
chloroform excited nerve evidence that chloroform 


chloroform acts upon all living matter—upon vegetable 


‘ 
3 
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well upon animal protoplasm; when man chloro- 
formed, chloroform acts upon all his tissues, but takes effect 
virtue its action upon his most susceptible parts 
upon his highest nerve centres first, then his lower centres, 
may-be his medulla, may-be his heart, and all likelihood 
perfectly his brain long before his 
nerves have been sensibly Anything having power 
over nerve will have power over nerve centre, but the con- 
verse does not hold good; alteration excite 
excite paralyse nerve. 

And there are many considerations borne mind 
connection with any method which drugs are brought 
into immediate relation with tissues and organs: 
not many, indeed, under the complex conditions 
collection drugs experimentally poured, but still many, 


and among them considerations that bid pause before 


transferring results such experiment forthwith 
peutics 


Above all, the drug applied big dose and rapidly 


tissue compared with the gradual diffusion 
much small r dos lilut d in the mass of ) che mically 
may be, the digestive fluids the living 
organs. classify drugs stimulant and sedative. Can 
you name many drugs that not occasion 


timulate, or one ‘‘stimulant ” drug that, if push d, does not 
exhaust and depress? Consider some our best known 
phia sedative, stimulant, chloroform and 
ether convulsant. These are the 
ordinary modes and conditions exhibition the human 


knowledge their therapeutic value could 


ubject, but our 
never have been mere translation the human subject 
facts ascertained frogs dogs rabbits 

may seem expressing distrust laboratory facts 
that is, however, not meaning, which that such facts 


must intelligently digested and intellectually integrated, 
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not merely swallowed whole in the laboratory to be served 


whole the bedside. 

What can learn regards the action drug upon 
isolated living, that say excitable, tissue 
principle whether its predominant action excite 
suppress activity. drug that has any action all 
tissue must prod ice one or other of thes« effects, and, « 
priort, might expected produce both effects. 
sedative drugs in the earl r stages and ut lower dos S 
all stimulant drugs the later stages and 


larger doses are depressant. Opium 


opiate, brandy opiate after has been 


stimulant. 
the direct application nerve any drug having 
action upon herve, We nay expect to witness a dep essial 


where the drug applied cautiously and gradually that 


shall also witness stimulant action. bromide 
the pred minant which pres 
may shown produce preliminary stimulation. 
The practical rule regards procedure towards isolated 
nerve seems to me to be as follows taking for granted tl 


the obvious has 


Lar as possible hamety, to ovserve the fi 


smallest producibl effect as well as the ultimate eliect ol 
comparatively large doses. 

The latter was all did above, and found that 
main effect each case was depression function, but did 
too fast with the intoxication, did miss 
liminary stage excitation? That can only 


carefully examining for 


ettect. 
What we may expect to tind is that any * stimulant ° 


pushed, becomes depressant, but may also admit 


drug 
reasonably probable that 


lrugs should encountered 


au 
with initio depressant action. 
have familiar instance stimulant followed 


instance which has occurred one preliminary trials 
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testing the nerve strong ammonia, obtained imme- 
diate loss excitability testing with weak ammonia—in 
this instance chloroformed nerve see whether ammonia 
had any restorative action upon such obtained 
augmentation excitability; fact, whereas the 
formed nerve gave no eff ct, it did sive a distinct effect 
when weak ammonia vapour was blown through the gas- 
chamb« 

This matter chloroform and ammonia has interests 
practical character, and therefore repeated more 
than once, varying the strength chloroform 
ammonia, and the nerve chloroform after 
vapours simultaneously—with the view bringing out the 
probable ant Lo nism between them. 

But more experiments are required before may venture 
make positive statements detail this point. All that 
may legitimately present lay before you items 
evidence illustration the stimulant and depressant 
ammonia, chlorine, chloroform and ether. 

Here plate (No. 191) exhibiting the action 
vapour upon normal nerve; the series deflec- 
tions before ammonia ait quit regular, and on the plate 
have amplitude mm., after ammonia they are still 
regular, but with amplitude less than mm. 

Here is anothe plate No. 209) « xhibiting the action of 
ammonia vapour upon nerve completely para- 


lysed the previous administration chloroform vapour. 


209 
D CO ) (r r) 
D r CH¢ 
10 | Om) 


you may gather comparing this plate with other 
chloroform plates, the recovery obviously not sponta- 
neous, but provoked ammonia; moreover, you see, 
not complete nor permanent. Ten minutes later the 


deflection has fallen again zero. there was too 
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much chloroform, perhaps there was too little ammonia. 
However that may have been, here another observation 
which there was certainly less chloroform administered, 
and possibly more ammonia, which the ammonia effect 
perfectly clear And here similar observation 
with regard ether (243). With chlorine water (B.P. 
had precisely similar results; diluted twenty times was 
stimulant, undiluted was promptly depressant. 

more important point, however, with regard chlo- 
roform the antagonistic effect CO,. Run CO, 
through the nerve-chamber for one minute, and after 
minute two depressed excitability you will wit 
the usual augmentation. Run chloroform vapour 
through the nerve-chamber, for one minute, and you will 
witness the usual abolition excitability, and very probably 
the abolition may final. But run the two together 
joining the CO, apparatus with the bottle, and 
you very probably not have wait long before witness- 
ing more less well-marked recovery. 

This idea the stimulant and depressant action 
drug will best brought clearly mind comparing 
behaviour with regard nerve group the 
action which has been most abundantly observed upon 
the human organisin, viz., chloroform 
which together form the now well-known mix- 
each these three reagents are stimulant and depressant, 
that of A. the salient effect is stimulati n, of C. de pre ssion, 
and that the case the stimulant effect more 
marked than that less marked than that 
while the depressant effect more marked than 
that A., less marked than that 

The evidence isolated nerve affords precise and elegant 
confirmation this result prolonged experience, and 


being thus harmony with such experience signifies that 


experiments with different strengths alcohol, chloroform 
and ether, respectively, the results come out most clear 
and cogent form, exhibiting nutshell the comparative 
stimulant and depressant actions A., and 
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Here are the essential data the point, obtained 


group five consecutive experiments hoc upon 


nerves gas chambers represented fig. the 


reage 


period one minute 


l, 0 ) 
) 
) 
6 ) 
15 ) 
1 
) 10 
10—-20 
) 10 
) 
5 10 15 
) 
) ) 
10—1 
25 U1 


And 


knowledge 


our 


to41 
20 

20 —25 } 
21 
12 


the three drugs this graphic 


being each case blown per wash-bottle during 


followed 

C., ientation fol 
iowed dim ition 
fol 
both pronounced 

J n exp. 4 


justified such experiments giving form 


sul- 


mary, which might also taken represent what 


dmitted their action upon the human subject (fig. 10). 


' Five EXPERIMENTS RE STIMULANT AND DEPRESSANT ACTION OF ALCOHOL, 
CHLOROFORM AND ETHER. 
Deflection. 
25 mm. (regular). 
ndiluted Abolition without preliminary aug 
0. 
14—13 mm. 
lilut wit it preliminary aug 
nim. 
ilar). 
nt. 
8 —17—14—11 
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Besides these 
nary more syst 
the applicability the 
the simpler 


the chloride, bromide and 


various chlorom 
tried 


AND 


and less commonly used ana 


hanes, and cht 
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hetics have (as prelimi- 


examination, and further test 


+ 
tried the effects some 


+] t ] 
sthnetics, as 


thyl, and 


loroethanes that have 


Here is a memorandum of tl Whose actions 
I have compared inter se by the method of isolated 
nerve, With memorandubr Of What probably One oO 


most influenced, viz., their 


O rer 

curves t — 
resp ULV \ 
say, however, that have 


this influence, but have only 


temperature influ 
the 


may 


circumstances, such as 


qu 
reagents which have 
CH, 
met 
CCl, 


Br. 


obtained it. 


ences the ( {ti Cc 


ral 


indeed 


of the 


nerve. 


submitted. 


previously 
( 61 
tetrachl 16°74 
Et chlorid ee 12°5 
ll 


tics. 

N f / LX \ 

yet made definite tests 

2 | ict 1 omitted from this list as I have 1 t yet 
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REAGENTS ON 


( CI1CH, 1) Eth 
l ) 
CH. CH ) | chl 60°1 
( ( ( 114 
( ( if 
( { Ct i ) 
{ \ 147 
( ( 
obviously impossible for pass all the records 
reagents the lantern, nor would such 
neclusion as to their relative efficacy as anwsthetics. 


But from the records laid out order that side-table, 
you may, after leisurely inspection, decide for yourselves 


ethe) the ct nelusi ns am about to draw from 


First let ask you make between the 
tivity these reagents with respect toxicity and 
tivity reference the chief desideratum 
degree and rate recovery from profound but 
not definitive may quickly abolish 
excitability, but toxic rather than after its 
removal excitability does not return. 

this respect you will once pick out the trichlor- 
ethane, more familiar you, perhaps, under the 
name chloroform, all these drugs regard the 
excitability isolated nerve, the most You will 
unhesitatingly pick out the apparently most promising 
anesthetic, the ethyl dioxide ordinary ether 
your eye dispose itself two groups, into the chlorinated 
with chloroform its ad, and toxicity its charac- 
teristic action, and the non-chlorinated group with ether 
its head, and anwsthesis its characteristic action. 
There are indeed two exceptions this law, the 
chloride CH,Cl, and the ethyl chloride which, 
you see, fall into the ether group, but the exception 
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only apparent, for looking the two ethereal salts 
you once conclude from the similarity 
between the three that virtue 
the C,H, radicle rather than the Cl, appendix 
—the radicle C,H, the predominant partner. 
and have not yet tested, but feel very 
that they would conform and confirm the law. 

Further than this hardly care go, although there 
much temptation make further and premature 
son between individual members the methane and ethane 
and the ethereal halides. But what surely 
must arouse most serious reflections matter very near 
and practically important from the clinical side, will pass 
through the one pair plates representative 
fifteen other similar pairs registered upon fifteen nerves 
submitted for one minute the action ether and 
chloroform respectively. 

Comment One rather inclined diminish 
the stress that such documents must produce the mind 
saying: but this only frog’s nerve, its current 
action recondite phenomenon, not necessarily co-exten- 
sive with physiological action; nerve fibre not nerve 
But all possible discount made, the fact remains that 
here the nutshell laboratory experiment sharp 
and concentrated evidence similar character the more 
diffuse, and therefore less pointed evidence clinical ex- 
perience. 

You will say perhaps, your nutshell evidence 
proves too much; you show that chloroform 
nerve, but know that chloroform only now and then kills 
man Granted—granted also that naked 
nerve delicate test, that returns exaggerated terms 
its verdict ether chloroform issue. But every 
will not say chloroformist’’—will tell you 
that chloroformed patient hovering between life and 
death, and that the utmost watchfulness needed keep 
him this side boundary which sometimes crosses 
spite may sometimes happen—by reason that 
watchfulness. Well, the analogy between the clinical event 
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Effect chloroform administered too dilute for anwsthesia, and producing 
primary excitation passing gradually into permanent abolition excitability 
(from which the subsequent administration cf weak ammonia produced only 
slight and temporary recovery). 


™ 
4 


13. 
First nerve, chloroform with First nerve, chloroform alone. 
Second nerve, chloroform with CO, nerve, chloroform alone 


Fig. 12. 
| 
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the laboratory experiments holds even here, only the 
naked nerve being finer touchstone than entire 
irrigated blood vessels and ventilated lungs, 
more difficult temporarily chloroform 
nerve thana man. Still possible, and now show you 
the best instance successful nerve have 
obtained carefully graduated (fig. 11) 
The experiment difficult one, and its difficulty illustrates, 
think, two opposite dangers clinical practice—the 
nerve too much, and thus kill it; you may give 
nerve too little, and is, without ever having manifested any 
sharp suppression slowly and steadily drugged 


lh a case: the nerve has been sub- 
mitted dilute chloroform vapour, and after manifesting 
the augmented excitability characteristic the weak drug, 
has steadily died without exhibiting any true 

suddenly struck down and killed too concentrated 
slowly pressed down and killed too weak 


just that blow that shall stun without killing 


the most difticult deliver—on nerve any rate 
far experi oes the greater danger—on 


} 


wvaln—is the *‘ too much” rather than the ‘ too little.” 
The ether quite otherwise, using 
delicate test-object living nerve. have found 
maintain suppressed during long periods, and 
happened only one two poor” actually 
moribund nerves that the suppression has not been succeeded 
complete recovery. 


the case stands clinically with respect 
versus Chloroform, the question presented comparison 
two drugs, one more dangerous and more convenient 
than the other, and attempt determine from 
quarter danger most expected the case the 
former. That how the case stands England; 
tabulate death rate statistics, and appoint commissions 
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debate whether chloroform kills the heart 
lungs. American and the direct experiments 
now before you, the comparison contrast between 
und unsafe drug, and poison. 

detail the reasons that might occasion justify the pre- 
ference the unsafe drug, more especially regards 
elative gravity after effects, nor disposed 
the under which the unsafe drug may 
employed for every day purposes, inclusive minor 

Still, havine regard the fact that may 
nee therefore legitimate the unsafe, 


but more powerful drug, will mention two points 


the outcome nutshell experience. 

(1) The idea that chloroform dangerous according 
its impurity, according its purity, erroneous 
Pure chloroform free of ethereal lnpu ities is more to: 
than impure chloroform containing such. The 
toxic than ether alon 

(2) With regard the opposed systems 
chloroform: with much air; (4) 
vapour and exclusive air; experiments isolated nerve, 
pro tanto, indicate the second the less dangerous 


therefore excess CO, the lunes and the blo 
acting upon the nerve centres) its effect adjuvant 
action vapour, although very evident 
obstruction free aeration, time when the blood 
charged with chloroform and the organism verging 
advantage might theoretically hoped for from the 
and secondary CO, brought into action the 
outset (fig. 13) 

Carbonisation during the production 
aeration during the return from are, regards 
isolated nerve, conditions pro the 
toxic effect 
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vou abandon such think the 


your mind how—if chloroform 


perhaps, inclined say that have already 


est the point animals perhaps, before you 
ven with least imprudence. 


limits of strict « xperiment, and trespasse d 
pon the domain That may be, 
lefend myself urging that having one 
rimental results such obvious 

give the inference presents 


mind, rather than leave it to be drawn less 


cautiously than seems desirable. 
ly and explicitly state that I 2 card nese 
degree confirmatory the almost 


clinical danger chloroform, 


form And regards this 
possibility, let expressly add that 
trial upon the human this 


indicated requiring careful trial upon cats 
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FURTHER OBSERVATIONS THE 
URIC ACID EPILEPSY AND THE EFF 
DIET AND DRUGS THE FITS 


ALEXANDER HAIG, M.A. AND M.D.OXON, 


myself this question: the uri 
that from whatever point view look it, whethe 
regard the relation the exeretion the fit, the fact 
that the plus excretion uric the result 
excretion preceded the fit, and 
possibh be caused it wl the) | rec d tl eXTel 
important series parallels between epileptic 
acid the circulation, nutrition, and 
of lmportant organs and tissues, I seem to tomy 


answer from all sides, Cause 
Now follows that urie acid 
able controlling uric acid control the fits 


cause the fits 


something like the same extent to which, by controiineg 
uric acid, can control the acid headache 

Now my own hi adaches, and those of quite n 
ber fellow-sufferers have been almost abso 


diet, which controls the uric acid; and the more 


pletely the uric acid kept out the 


5 


] | 
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does the headache remain absent; 

moment that uric acid introduced into the blood any 
the headache begins once more. 

Thus own headaches have fallen from forty fifty 

? twelve months down to four or five in the same period, and 

these four five are the results quite intro- 

acid which could prevented greater and 

Constant care diet was possible. 


t I hav lutely and completely controlled the attacks 


for this headache 


both ell nal others, clearing the blood of 


will certainly more difficult do, but should 
not any means impossible, though the absolute 
control may less the case the fits than 
the the laches 
headach there and comparatively slow 
tuation the exeretion acid, man has 
che to-day yesterday the alkaline tide some- 
I thing interfered with Ins urate excreti n, and he passed 


his body only one half the quantity usually passes 
sume to-day the acid held back yesterday 
itself the natural exeretion, and there con- 
his blood for few hours affect 


The object J ttain by diet is so to reduce the intake and 


he largest quantity he 1s likely 
his blood the result such fluctuation, shall 


pressure ai d the intraerani: ] circulation to a se rous extent. 
Now epilepsy (as will appear from clinical results 
‘ther on) the fluctuation shorter and steeper for two 


three hours there very powerful retention acid, 


} 


luring which, just the corresponding case headache, 


the patient feels unusually well and strong; 


llowed the next two hours equally 


sharp plus excretion all the uric acid held back. 


In a word the r pil ptic Wave of excretion runs very high, 


| 
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but only for short time, and very difficult keep the 
level uric acid excretion low that these waves 


shall not occasionally get high enough to do damage by 
raising the blood pressure and affecting the intracranial 


circulation. 

note with much interest this connection that 
Gowers remarks (Lancet, 1895, 1626) that 
visual sensations epilepsy last seconds, those 
minutes, while the convulsion epilepsy lasts minutes, 

With regard parallels between the 
headache and the fits of epil psy, t] ) a] much has bee 
written the subject may not altogether 
interest shortly mention the main 

Now these two diseases agree 

(2) Being periodical. 

(5) for years for life 

6) Be ing accompanie 7 by a plus excretion of uric acid 


lation the natural diun 


and bearing generally similar relat 


(7) being worse about the menstrual period 
women. } 
being better during pregnancy and worse aft 
delivery 
(9) being better during fevers and worse after them 
(7), (8), and (9) they both exhibit remarkable 
parallel with another disease which due uric acid, viz 
disease (see Acid,” third edition, 353) 
(10) In being preceded by high blood pressure t) and 
irregular pulse, with coldness and numbness 


and shivering. 
(11) bearing similar relations gout, rheumatism 


and other uric acid diseases. 
(12) being preceded subnormal 


temperature 


— 
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(13) being followed fall blood pressure and 
diuresis (5). 
14) being related dyspepsia and 
itestinal disturbance however caused. 
(15) being similarly affected weather and changes 


temperature. 
(16) being accompanied more less complete 
nsion gastro-intestinal digestion and absorption. 
(17) being accompanied followed albuminuria 
being preceded marked changes even 
(20) being made worse cold. 
21) being made worse administration quinine, 
(9), lead. 
22) being improved nitrites, acids, antipyrin 


23) being relieved compression the 
(24) being more less completely cured 

With regard (6) remarkable how 
with mental depression, angina, and 


ther tend attack sufferers the early 


morning hours; just the acid tide the night coming 


end, just the acid, which has been for many 


J 
below urea tends with the falling acidity rise above 
just the low blood pressure, relaxed arterioles, and 
‘k pulse « f the nicht vive place to the high blood pressure, 
‘ 1 i I m refer for furt inf 
(1) Wy / ‘ p. 454 +» Oliver, Le 1894, vol. i., 
f, 1894, vol. i1., p. 1438 (4) I Progr l, 1889, vol 
115 and 434; and (5) Medical, 1888, vol. ii., 
152. (6) Archiv de Neurol., May, 1892. (7) Gowers, Lancet, 1895, vol. i., 
162 Medical, 1890, vol. ii., 83; and Cagney, 


neet, 1891, vol. ii., p. 1095. (9) Radcliffe, Practitioner, 1883, vol. xxx., p. 95 


Acid,” third edition, 441, where quote the interesting 
rvation Prof. Mays that angina, just like migraine and epilepsy, 
preceded feelings well being, which the proof uric acid 


tuation. 


10) Lancet, 1887, vol. 1163 
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contracted arterioles, and slow pulse the early morning; 
these facts have been observed hundreds peop! 
who did not know that the acid fluctuation was the 
all the other changes, and thus missed the 
explains them all, and proves that uric acid the all 
these diseases. 

Here, then, the early morning hours have 
tion the excretion acid very similar that which 
occurs the epileptic fit, and wonder that slight 
pathological increase this fluctuation 
produce any all the above diseases. 

the third edition book have figures show 
these natural fluctuations the daily excretion uric 
acid, and also those which menstruation 
women, and explain the relationship between that 
and those diseases; and their relation pregnaney and 
fevers similar and simple explanation, but would 
lead too far from our discuss these matters 
fully here. 

With regard (14) the relation between migraine and 
dyspepsia that the dyspepsia precedes the and 
its cause for dyspepsia, causes fall urea, and 
wcidity of the urine, and 
flooded any acid available 


effect, and further than this it ns whic 
that the dyspepsia itself, extent, due 


presence excess acid the body and blood, 
that when you have removed acid you will 
moved both the dyspepsia and the headache which 
precipitates. believe that the connection between thes 
phenomena relation the fit epilepsy 
the same as in the case of the uric acid headache. 

all these respects there very closest 
between the uric acid headache and the fits 
puerperal, and other convulsions. 

both are due acid more simple than 


= 


OBSERVATIONS THE EXCRETION URIC ACID. 


the causation this extensive parallelism, but not 
absolutely inexplicable. 
There has recently appeared the Archives Neu- 
Voisin and Petit Epilepsy due Intoxication. 
They not appear have seen previous writings and 
searches, nor have they, identified named any 
for strongly supports 
own, and, moreover, I can show that almost « very point 
which they lay stress can absolutely 
granted that uric acid the sub- 
nee and those who have watched my results in these 
other directions, will, hope, have difficulty 
shall now only mention one two points then 
papers that bear uric acid the cause epilepsy. 
Thus they lay great stress the occurrence gastric 
before and during the fits, series fits: but 
1 to an end then the toncvue far ars and 
subside, but if, the other hand, the 


The explanation this when know 
every gastric upset brings excess uric acid into 
lood in those who have much of it in their bod Ss. 

The ea tric trouble is thus the cause of the urleacidm mit 
hich is the cause ol the fits, the rialarse the he adache, and 
other symptoms, and its turn in- 
the gastric upset, and with 

possible formation products. 

But the gastric troubles are the result intoxication 

acid, even though their result increase the 

for migraine you keep the blood clear acid both 
the gastric troubles and the paroxysm headache are 

With regard the urine, they out that there 
toxicity before and during and increased toxicity 


1895, Nos. 98, 99, 100, seq 


continue. 
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the fit, and interesting note the exact parallel 
between the excretion acid (which the authors have 
not estimated, though they notice one case deposit 
fit) and the toxic substance. 

The authors also mention extremely interesting 
in which a wound that was be Ine dressed stopped bleeding 
with the onset fit, and pulse could felt 
Wrist but the end the spasmodic stage the pulse 


beating 142, the blood pressure rose, 


wound began to bleed ree Once 


this case the fit was probably stoppage 

heart, which failed before the high blood pressure and wit 

the fall blood pressure due the stoppage the heart, 

ba the circulation practically ceased and the wound stopped 

circulation produced the later on, the 

having fallen, the heart recovered itself and be can beating 
(see Uric Acid,” third edition, pp. 165 and 210). 

Then, after the fit, the above norn 
though probably not high was just before it, 
the heart failed. 

have seen very large number cases which 
heart has given obvious signs 
the high blood pressure produced acid the acid 
headache and these cases differ from the 
case psy merely the fact that the heart, 
threatening fail, did not fail, and there was 

sion. And such severe headache 


like pile ptic followed albuminuria. 


and which have lone held that 


this albuminuria resembles third edition, 


pp. and and the blood changes 


result the presence excess uric acid the blood 
stream; have therefore been very greatly interested 
see that the authors mention that diminution 
and increase has been observed 


in connection with the fits of epilepsy, for this is ra | change 
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which tho nicht very probably occur iD the blood at 
the time fit, because have pointed out Uric 
third edition, 366), own blood varies its 
quality from day day, accordance with the amount 
L had thi ucht of this in the ease to be pres ntly related, 
Dr. Huntley kindly examined her blood after one 
two but his results were indefinite, and was un- 


tunate ly not able to examine it INVst If: but I hope to do 


future have yet learn what length 
time after the fit the blood changes show best: probably 


The authors also point out that the repair wounds 
ctive While the phenomena continue, and 
son properly after the toxine has been eliminated. 
tlere, avcalin, \ have the work Ol uric acid, for ] have for 
been pointing out that which the surgeons 
acid, and thus allowing free capillary circulation 
1h, Which Is unpossible sO LONE as th blood is full of 
ordinary uric acid headache the signs 
defective capillary circulation throughout the body are 
that they can hardly even there 


“a d hand,” cl ial Raynaud's disease to draw special 


Then, again, many troubles mind and its adjustment, 
the authors mention, are obviously 
wine and epilepsy, and after what have elsewhere 


shown with regard them, are obviously due acid 


regards causation, the authors point out 
eptics come stock, and one subject many 
indred troubles and think, however, that much 
of the degeneration PLdets be a co-result with the epilepsy 
ither than its must not, think, lose sight 
the fact that not few men whose mental powers have been 
disinctly above the ave race have none the less suffered from 
epilepsy, and that Common those 
that work with their brains, and consequently have fairly 


brain power 


them 

>TO Need Ho colment 
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heredity and predisposition, migraine intensely 
hereditary, but the inheritance possibly, have pointed 
out (BRAIN, Spring and Summer Number, 1893, 250), 
merely anatomical, and concerns simply the size and distri- 
bution the arteries that supply the brain with blood, and 
the anatomical possibility good supply blood 
brain may account for the greater frequency 
brain workers. 

was much struck with this few ago, 
eight man were some furniture for me, 
noticed that foreman was alone the youngest 
the gang: but you had only look his face and see 
had more brain, the saying is, than any three 
typical attack migraine, and then found that 
was habitual and the only one the 
Wits SO. 

tomical inheritance, for are noses, 
similarly inherited with exactitude which netimes 
marvellous 

But migraine, you control the uric acid you may 
absolutely and entirely neglect the anatomical inheritance, 
which advantage rather than defect. 

Three generations, least, own family have 
with migraine, but the second and third 
tions diet has absolute and comple controlled it. 

hke migraine, may part the result 
arteries, and therefore may occur along with 
mental power (see Sir Crichton Browne, Lancet, 1895, 
74, also the same journal, 149, where man who 
was very intelligent, and suffered from periodical 
and later from epilepsy, was found after death have 
heavy brain), while the eventual crippling and destruction 
mind referred Sir Crichton Browne ref.) may 
result the repeated congestion, strain and 
produced the recurring high blood pressure. 

interesting also note that the above-mentioned 
author observed for that dreamy mental 
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which considers allied epilepsy, diet rich 
inimal food did harm, and also quotes cases which 
ile psy was similarly diet. 

quite agree with the authors their argument that 
accumulating poison gives the best explanation 
acks, and have been pointing this out for more than 
and indicating acid the probable poison 


Then they lav vreat stress on the liability of women ut 


the menstrual period, and the regularity with which attacks 


recur at each } and he re, acain, uric acid affords a 
mplete (plas trot, ton nothing is simplei than to show 
tl il for day every menstrual period, there isa plus 


exeretion uric Une Acid,” third edition, 


t! ereatness Huctuation depending on the extent of 
bance the digestive and other systems 
amount uric acid the body the patient avail 
f loot 
i 
] 
1 ( 1 tl na ry di l tl 
the facts have brought forward the relation 
fits and the excretion stood 
il they wou | Worthy of very caretul cConsideratio) 
} but linked as they eto the similar tacts ab ut mugrame and 
the further fact its control and prevention controlling 
ric acid, mount almost demonstration the 


The authors divide epilepsy (1) Reflex, and (2) 


and the latter further subdivided into (@) that due 
intoxication: that due Hetero-intoxication. 


but even here large part the required 


acid outside the body and introduced with 


the food, shall see ently 


is, unfortunately, not power study large 


wnber of cases whine similar diet alte rations in all, hence 


have been obliged study one case with great care; but 


this plan has also some advantages its own. 


CLINI 
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§., age 20, admitted under care the Royal 
Hospital for Children and Women December 1894. 

Her fits began when she was vears old. present 
are very once week, 


Her monthly periods began years age, and 


said to have been regular it the, have bet bsent during h 
stay hospital). Her father and mother are alive and well, 


brothers and sisters are all good health. 
I examined the urine exereted before, duri s and afte a larg 
number of her fits. : na cot urie acid tluetuati ; identical wit 


those had found other cases, that first published 


(previous reference). 


exertion, changes temperature, diet and 
were altered from time time with object and 


ing pre-arranged plan, 
tion, and excretion of urie acid. 


] +} f 
It will pr DADIVY SULNC i! | the ( Ot ONLY Ol 
} } } 
two fits, as most ol t m Vv ) ( ! ul, { ) 
to 1-8. 
During the daytime she passed possibl 
rv h that wl } 
onee every V o¢ ould DvD 


little admixture urine the bladde 
Then fit occurred, say had got the 


passed p.m., and this was called catheter was 
passed the time the fit, and what brought away was 
during, and then water was drawn pas 1 ictly 


was called 


after the fit, and th: 
After always contained excessive amount acid 
absolutely and relatively urea. 
Before generally contained normal subnormal quantity. 
During sometimes contained considerable excess, 


times only slight excess according corresponded 


more less accurately with the changes thus, 


urine was passed p.m., and just urine was going 


passed p.m. fit occurred, then the urine might 
called during, but would mixed with the excretion 


say three-quarters hour preceding the fit which the exer 


tion was small. 


bearing these causes mind one always got 


| 
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eat excess uric acid the hour after the fit, and mor 
excess the urine drawn the time the fit. 


Thus the day she had fit. 


re, 2.15 pale straw coloured, 1009, gave 


turbid, 


LO} 
1 17 ) 
! belore the lt 
{ drawn p t the fit vas 
1 
; 
IT, 1S95 | out ling this 
ning, was turbid, and 
) ) 
this day she had fit, and the urine during was lost, the 
} speciinen Was saved, and as the « retion ot exactly one 
[ Vas | sli ht! 1G22 il a FAVE 


This shows, as eompared with the hourly excretion of the 


} 


after the 


before the fit, that urea was very slightly diminished after 


uric acid Was nearly three times as mue 


We see, the n, that the urine, after a fit, has gene rally these 


characters: has high specific gravity, often very high 
compared with before and during. often turbid, and 


di ] osits urates, or uric acid, or both. It is highly acid—this 
being, think, entirely due the large amount acid 
free acid) which contains, and showing nothing 


a 
- 
Acidity 1-0 ce. of d ral l | ; 
During, off the time the fit 4.45 
1012, gave 
the fit, while 
fit before it. 
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whatever the alkalinity the blood, which probably high 
the time such large excretion urates. 
Take another example, March 10, 1895. 


Urine twenty-four hours, slightly turbid, 1014 


Urea 1-6 per cent -- 


Urine, four hours before fit, 1010 


Urine drawn at ti ( hit, ning, of course also 
excretl ol t previous ) hours, 1OL4 
| ne, ol hour after t { pal t tu i, 1022 
1 
Here have diminished exeretion, 1-44, the 
four hours preceding the fit, slightly increased excretion, 
the urine passed hours the fit. 
] 
showing th i Ss a ict tion in the aire n ¢ Ml 
exeretion lh th ) 51 liately preceding th 
nd, lastly, plus excretion the hou llo 
the fit—this being, think, probably composed very larg 
excretion the 20-30 tes following the fit, with less 


excretion after this, the differences in the suddenness and ste« p 

ness the waves fluctuation 

relation found after different fits. 
With regard the large excretion the fit, must bea 

mind that the uric acid the bloo 


J 


pressure, and affects the intracrani: 
after it has been in excess in the blood for some little time, that 

regards effects the blood pressure 


these are probably most marked just the time 


J 


change from low high pressure; hence the fit comes early 
the and precedes the great excretion uric acid. 
See, again, March 19, 1895, urine twenty-four hours, 1-24 


Urine 9.15 a.m., 


| 
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Urine 12.15 p.m., time fit, 1-70. 

Urine after fit, 1.15 p.m., 1-9. 

Here have rather plus excretion the day before the 
fit, considerable retention before a.m., greater retention 
between and followed very greatly plus excretion between 
and p.m. 

Evidently the which produced this fit began about 
and the retention continued and increased 
about noon, then followed the opposite and resulting 
plus excretion, producing the fit 12.15 and the excretion 1-9 
between that and 1.15 p.m. 

The parallel between this fluctuation and that which produces 
the uric acid headache almost absolute, the differences are 
those time and degree only. 

Now can control the uric acid headache controlling the 
uric acid, extent which leaves little desired; can 

ntrol also acid epilepsy the same means 

This was the question have endeavoured answer 
serving this case, and chose preference other cases 


the history seemed show that the fits were here 
regular their weekly cycle. 

examined the urine during and more than fifteen 

fits, and the results all were regards the main points 

practically identical with those given, and would undertake 

any case when urine was collected this manner which 

was the urine the hour following the fit. This urine also has 


characteristic which have not though very 
great importance, viz., that when patient taking drugs such 
the urine, such reaction almost completely absent 
passed the hour following the fit. 

fortunately noticed this point the urine the very first 
‘ase epilepsy examined, and have mentioned elsewhere 
evidence the very effects which excess uric acid 
the blood exerts the circulation the stomach and intestines, 
more less completely suspending digestion and absorption 
these viscera ; thus explaining also both the oxaluria of paro- 
xysmal and dyspepsia, and the presence ex- 
ess putrefactive products the intestines the urine after 

epileptic fit. Under these conditions, not only there 
drugs from the stomach and intestines, but putre- 

'« Uric Acid,” third edition, p. 206. 
390 
VOL. XIX. 
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faction soon takes the place digestion, and the products formed 
under its influence account completely for the oxalates and excess 
sulphates found later the urine. 

suggest, some ventured do, that these 
factive products found the urine after fit may represent the 
cause the fit, put the cart front the horse, make 
hopeless muddle cause and effect, and bring pea soup fog ove: 
sky. The only simple, complete, and efficient explanation 


excess of urle acid In t! 


is, that the changes 
blood produces, affect, the one hand, the intracranial circulation 


and produce the fit, and the other, the stomach and intestines 
and bring digestion and absorption standstill; failure 
absorption explains the absence the drugs from the urine, and 
excess putrefaction explains the production the products 
which ultimately appear ther Precisely the same thing als 
the acid headache, for when this severe, drug 
introduced into the stomach produce absolutely physiologic 


effect, and not appear the urine till 


off, and the gastric upset for time, oft 
ends vomiting, and the food then found almost 
digested, though has, perhaps stomach 
enough to have been completely absorl| l. 


all these cases you control the urie acid you will control 
also the headache, the fits, and the gastric upset—all will 
together, for all are due one and the same cause, the altered 
circulation which common the whole body. 

Now, in the case of Emma S., on December 30, 1894, she had 
fit while taking both salicylate soda and iodide 
three times the urine ore the fit gave lots iodide when 
silver salt was added, and dark purple with perchlorid 
iron. 

Urine during gave less iodide. 

Urine after with relation uric acid urea 1-10, gave 
iodide silver, and only very slight purple with the iron. 

save space shall now give the whole her fits the form 
table, which shall also note the interval between each fit 
and the one preceding it, health, diet, drugs, and remarks; and 
can thus see glance any variations presented the fits 
and the corresponding variations diet and drugs made with the 


object affecting uric acid. 


j 
; 
= 


3 in 30 


Farin: 


& tea again 


No. 
of Date. Interval. | Health. Diet. Drugs. | Remarks, 
Fits. 
Tdays! Average Ordinary None Soon after 
admission 
cury, Dec, 10 3 in 30 
soda, 
iod, potssm, 
la off, 12th 
«ws loth, beef | 
} Milk lv: 
last beef 
t n 16t 
wit } cup } 
theine p. dy | 
+] | 
17 | ll] ,, None 
None 
> 3 in 26 
The previous was probably partly the result the beef tea. 


ORIGINAL ARTICLES AND CLINICAL CASES. 


Her first fit was December said one week after the 
previous one; her health and diet were those her ordinary life, 
and she was taking drugs. 

December put her absolute milk diet, and gave 
her mixture containing perchloride mercury and iodide 

December she had fit, twelve days after the previous 
one. 

potassium and salicylate soda—leaving the milk diet 

December she had fit, eleven days after the previous 
one—making three fits thirty days. 

January 1895, she got slight tonsillitis, with raised 


temperature, which became normal the 4th. 
January she had fit, seven after the previous 
one, but think that this short interval was probably part 
result of the attack of tonsillitis, which mane cause a fluctuati 
urate excretion. 
After the fit the iodide was left off, and 
salicylate civen alone, and were left off Janu 
now began test the effects diet. 
one, while she was still milk only. 
January fish was added her diet, and the 
meat was added, and she continued take milk, tish, and 
till February 11, when beef tea was added, and she continued 
take milk, fish, meat, and beef tea till February 16, when 
beef tea was taken the the meat was taken off, and 
the 25th fish was taken off, and she was again milk 
She had fit 31, thirteen days after the previous 
one, and making three fits thirty-two days. the date 
the last these fits she had fish for ten days and 
meat for seven days. 
far, then, diet had not affected the the fits 


for thirteen days was the longest interval she had indeed, 
rather seemed the addition food had increased the 
interval, and should not surprised this was the case, for, 
the case the uric acid headache, taking meat steadily 
day does not produce headache nearly quickly taking 
only for one day one meal; and the reason is, that the 
daily introduction acid tends first keep the blood 
clear, while single dose does not raise the acidity much, and 
soon the acidity falls gets into the blood, and produces 
signs its presence. 


1 


OBSERVATIONS THE EXCRETION URIC ACID. 
The next fit was February four days after the previous 
one, and the next February 11, seven days after that, and 
the next February 17, six days later, making three fits 
seventeen days—a very different record from the two previous 
series. 
From February March she was milk only; 
beef tea was added and continued till March 16. 
February she had fit, ten days after the previous one, 
second March 10, eleven days after, being milk only, 
March 19, nine days later, when she had been 
milk and beef tea for eight days: this making three fits thirty 
davs, the same record the first two series. 
Now came what was rather surprise me: March 
the beef tea was left off, and March she was put farina- 


diet, which includes bread, puddings, and tea, addition 


She now had fit March (or rather two close together, 


o 


one, both were due the same fluctuation 
days after the previous one; another April 
days and third April four days after that, 


Now, say, this was rather surprise, for though ex- 


ted that the beef tea might have some effect, it was left off on 


March 16, and yet the quickest time all was the fit April 

days after the previous one. 
confess that this point felt rather sea: but chanced 
afternoon into the ward just she had finished her 
tea, and looking into her cup saw that what remained was very 
dark coloured, and had evidently been rather strong. This led 


enquire how much tea was included the farinaceous diet, 

found that she had four breakfast cups day, two break- 

and two tea, and further enquiring the amount 

leaves used make this amount taking that 

pound tea contains 175 grains theine, found that she 


thus imntroducim 


into her body nearly grains theine 


And as I can show that catteine, the ine, theobromine and all 
] 


similar xanthin compounds, are practically equivalent uric 


acid, she was thus quietly pouring the equivalent least 

And was thus little wondered at, that with the help 
the beef-tea from March 16, her fits had been more 
rrequent. 


three fits eighteen days. 
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After making this discovery stopped her tea April 
leaving her farinaceous diet otherwise before. 

She now had fit April 17, eleven days after the previous 
one, another April 24, seven days later, and third 
eleven days after that, making three fits twenty-nine days. 

May she was again given tea, her diet being otherwis 
unaltered, and she had fit May 13, eight days after 
previous one, second May 21, eight days later, and 
May 31, ten days after that; making three fits 
days, slightly quicker than the previous seri 

now decided that would try and diminish the frequency 
the fits, so [ put her on farinaceous diet without tea, and ¢ 


her salicylate sodium with iodide potassium, the 


eliminate much possible the uric acid she might 
her body, and the second prevent from combining 
alkali when the blood: for apparently the combination 
uric acid with alkali the blood which produces all the phys 
logical and pathological effects which I have bee led to attril 
uric acid. also allowed her get up, she having 
bed the whole the previous period, about six months all 
With this change diet and drugs she went without 
Whole month, and she had further attack 
hospital the end June. 
The diet treatment did not cause any loss weight, 
case have elsewhere mentioned,' for she kept about 
during the whole her stay the hospital. 


And now general survey the fluctuations 
the table. 

The fits, according history, were very 
week, three twenty-one days. After admission 
milk only and some drugs, they fell three thirty and 
three thirty-two days; then animal food was put on, 
they quickened three seventeen days; this was left 
off again and they fell three thirty days; some beef 
and tea were given and they quickened three 
days these were left off and they fell three 
days; tea was put again and they quickened slightly 


three twenty-six days. 
And then when tea was left off and some drugs were given 


Urie Acid, 


| 
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first they fell lower than they had been during the 
whole her previous stay the hospital, thirty days elaps- 
ing without any fit. 

There are doubt some who would argue that this was 
pure chance, and that her fits would have varied much 
the same way alterations diet drugs 
made. 

can only say that such argument has little 
recommend itself mind; for almost passes the 
possible chance that the fits should accident have 
varied such remarkable correspondence with the changes 
made the uric acid introduction (see Acid,” 
figs, and 43-47 


leaves out count also entirely the numerous cases 


hich diet free from flesh food has produced more 


less marked alteration the number diet 
which the flesh food only reduced has produced 
reduction.” 

have seen suggested that meat food acts ral 
timulant the nerve centres, lke corn the food 
but the uric acid headache (migraine) this 

unly not the case, this headache not influenced 
all the general level excretion, but 

the height uric acid above urea, which 
measure the quantity uric acid passing through the 
and this headache can produced the ingestion 
uric acid xanthin compounds equivalent it, which 
excretion uric acid but hardly total 
and the case narrated this paper rather 
beef-tea and tea, which introduced xanthin and 
uric acid, had similar effect the fits epilepsy. 

the other hand, migraine you may keep urea well 
the physiological level grs. per pound body 
weight per day), and provided you this with milk and 
ve cetable substances which do not introduce much uric acid, 
there will be ho Increase of headache. 

The point about migraine beyond which there appeal 

Uric Acid,” third 176; Lancet, 1895, vol. i., 
Medical Journal, 1895, pp. 1088 and 1420. 
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is, that you control uric acid, you control the headache 
without attending anything else, and now suggesting 
that the same will found hold for epilepsy, only here 
the control must more powerful and complete. 

further takes notice the fact that almost 
regard the uric acid fluctuation above described 
influence which this substance exerts 
nutrition and function almost all the tissues the body 
the acid headache, for instance, regard 
eause., 

Then believe that matter fact there are really 
met with all gradations from mere temporary absence 
mind severe epileptic fit, and nothing mor 
common than slight absence mind mental depression, 
the acid headache (see also Sir Crichton Browne. 
Lancet, 1895, vol. for many interesting 
and epilepsy). 


between dreamy mental states, 
the acid headache reasoning difficult, and has 
forced, and the mind becomes complete blank 
words for names, which ordinary conditions one knows 
wellas one’s other hand, either befo 
after the headache, when the blood cleared uric 
there mental brightness and well-being, fee ling 
sure living and thinking, and work done double speed 
and with comparatively little trouble and all these things 


can answer for vary absolutely with the uric acid 


blood. 

And not only so, but the nutrition and secretion every 
the body, the activity the museles, and even the 
formation urea, are absolutely controlled and conditioned 
having been proved quite within the power 
this substance to produce such chan s in the cerebral circu- 
lation will amply account for the epilepsy. 

shall not further argue the point, but desire leave 
this case the judgment the profession; and have 
further object publishing it, namely, draw the attention 
fellow-workers the fact that they must give far mor 


i 
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care and attention the cutting off all possible intro- 
duction uric acid than they have hitherto done, they are 
succeed curbing the fits epilepsy. 

previous quantities, leaving soup, tea, coffee, cocoa, 
taken before. Why, these measures would not even 
prevent the uric acid and epilepsy,as have shown, 
probably more difficult matter deal with. Here flesh 
food must avoided entirely, and all soups and meat extracts 
While tea, coffee,and cocoa, and all other 
vegetable substances containing xanthin compounds, are 


be regarded as contalnine uric a 


‘id, and used, all, only 
the merest flavouring. 

With such diet alterations believe that much may 
done for many cases epilepsy: but much care necessary 
ts it is useless to close one door and leave another open, us 
found myself doing the case tea; and this ex- 
plain comparatively small success with diet some pre- 
vious cases,as have only recently found out that the above 

compounds are equivalent uric 

Meanwhile the facts mentioned above show pretty cl arly 

the fits epilepsy and convulsions general bear 
extreme ly close r¢ lationship to the uric acid headache (mi- 

and like this are probably functional disorders, 
tion again being due the arterioles, and high 
blood have shown that acid produces. 
The 


diet which frees the blood from excess uric 


idache controlled with almost absolute 


trust shall find that fits will yield the 
Ine Way to well directed treatment 


Spring 


‘ 
i 
BRAIN, Spring and Summer Number, 1893, 
* « Uric Acid,” third edition, chapter \ 


JAMES BRALD, AND HYPNOTIST 


DR. MILNE BRAMWELL. 


JAMES the subject this sketch, 


University and, after qualifying 
yractised for a short time in Scotland: then removed to 


cl it} 


Manchester, where remained the time his 
November 13, 1841, Braid, for the first was 


present amesmeric the operator being 

this time mesmeric phenomena were believed 


either some mysterious force fluid, self-deception, 
trickery. Braid held the latter theory and, 


saw cause him alter view 


the six davs later, noticed that one 
subject was open eves. Braid regarded this 
real phenomenon, and was anxious discover its 
physiological cause; and the following evening, when the 


same Was again operated on, believed had done 


After making series experiments, chiefly personal 
friends and relations, expressed his conviction that the 
phenomena had witnessed were purely subjective, and 
began almost place these views 
public, his being delivered December 27, 
1842 Braid offered paper the subject hypnotism 
the Medical Section the British was 
many members the Association were present, read his 
paper, and showed first work was 
q 


+ 

‘ 
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entitled Satanic Agency and Mesmerism reviewed, 

tow Sermon preached him St. Jude’s Church, Liver- 

Braid with state the laws nature the 

uniform action which phenomena 
this replied, that had aiways explained 
the phenomena physiological and psychological principles, 
ind that MecNeile had persistently refused to attend his 
lectures, read any account them. 

the Rationale Nervous Sleep,” 
published Braid 1843, and which 800 copies 
sold few months, was the first series works the 

hypnotisn The necessarily length this 
ticle does not permit deal with each thes 
short account the theories which appear Neuryp 


mportant the facts and views found the other works 

the second séance observed 

vat the n meric condition was induced by fixed staring, 


nd coneluded that the inability to open the eyes arose 


paralysis certain nerve centres and exhaustion 
entire conviction that the phenomena mesmerism 
ccounted for the principle the derangement the 
state the cerebra spinal centres, and the circulatory, 


espiratory, and muscular systems, induced fixed stare, 


bsolute repose body, fixed attention and suppressed 
respiration, with that fixity attention. That 
the whole pen led the and psychical condition 
the patient arising from the causes referred to, and not 


all the volition passes the operator, throwing out 
Braid not only insisted that the 
condition was : purely subjective one, produced in this 
mechanical way, but also claimed have successfully 


demonstrated that could induced like manner 
persons who had never heard mesmerism, and who were 
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ignorant what was expected them. illustration 
this, mentioned that had hypnotised one his servants, 
who knew nothing mesmerism, giving him such 
directions were calculated his mind with the 
idea that his fixed attention was required merely for the 
purpose watching chemical with which 
was already familiar. 

After having established the subjective nature the 
phenomena, Braid suggested that these should called 
hypnotic instead mesmeric, and invented 
change, still form to-day the recognised te rnunology of the 
subject. 

Braid induced hypnosis making the subject look 
bright object, held at such a position above the forehead as 
was produce the greatest possible strain upon 
the eves and eyelids, while the same time the mind was 
tising his patients, various ways, 
order cause changes the muscular and circulatory 
systems believed that this excited the different hypnotic 
phenomena, and played important part the cure 
disease. 

Braid found that could terminate the con- 
dition means current cold also noticed 
that could make rigid limb blowing 
that could restore sight one eye the same means, 
and leave the other insensible excite one half the body 
action while the other remained rigid 
make the patient pass from general state 
the organs special sense and tonic muscular rigidity 
the opposite condition extreme mobility and excited 
sensibility. acknowledged that was unable explain 
these extraordinary phenomena, but stated that had 
reproducing them, that they were independent 
any between operator and patient, and 
variably appeared matter whether the current air came 
from the lips, pair bellows, the motion the hand, 


any inanimate object. 
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The subjective explanation the origin mesmeric 
phenomena was not new one, and had already been given 
both the Abbe Faria and Bertrand. Their views, how- 
ever, not entirely forgotten, exercised practical influence 
mesmeric theory, and Braid evidently was 
with them when commenced his mesmeric researches 
thus, his were arrived independently, and 
successfully substituted for those universally held 
day. later date, when his opponents pointed out the 
similarity between the theories, Braid asserted that this was 
more apparent than real, Faria had attributed everything 
the effect this point they differed, but 
were alike that neither contact nor 
fluid was necessary 

this time Braid did not believe that the phenomena 
hypnotism were the result attention, for, speaking 
some articles animal magnetism which had appeared 
the Medical Gazette the writer’s opinion 
the phe nomena are the result attention strongly directed 
different parts the body, whereas, method the 
ttention Is riveted to som«e thing outside the body. ; 

opposition the theory that hypnotisin resembled 
reverie, Braid said Reverie proceeds from unusual quies- 
cence the brain, and inability the mind direct itself 
strongly any one point. defect the attention, 


which, 


being fixed one subject, wanders over 
directed. the very reverse what induced 
plan, rivet the attention one and the 
Some experiments Braid made, the methods in- 
ducing hypnosis, appear have first suggested alterations 
his theory and shaken his faith the purely physi- 
juired his patie nts look for considerable time some 
inanimate object until the eyelids closed 
frequently found, however, that this was followed pain 
and conjunctivitis, and order avoid this closed 
the patient’s eves much earlier stage. Despite this 


i 


is 
= 
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was hypnotise easily before and without sub- 
sequent unpleasant sensations. This led further experi- 
ment, found could induce hypnosis readily 
the dark with the eves bandaged, the and with 
the eyes being only necessary keep the eyes 
fixed and the body and mind at absolute rest. He alwavs 
failed, however, young children and persons weal 
able comply with these simple rules 
with the blind, Braid concluded that the 


made through the mind and not the optic nerve 


patie nts are from association habit 
the more susceptible they become and this way they 
hable entirely the ima ination. Thus, 
they consider imagine there something doing, 


they do not see it, from which tl Val to be atfected, ther 


will become affected but the contrary, the most 
hypnotist the world may exert all his efforts vain, 
party does not expect it, and mentally and bodily comply, 
and thus it.” 

Braid first was inclined phrenology, 
simple contact friction over certain sympathetic points 
the head and face. cited twelve cases which 
believed had observed these thought that 
they appeared subjects who were ignorant phrenology, 
and who were not influenced previous training, 


leading questions and the part the operator. 
He was not satisfied with these results, however, and stated 
that was his intention conduct new series 


ments fresh patients, order ascertain what 


extent it might be practicable, hy arbitrary association, 


excite the opposite tendencies from the same point. 
also thought probable that errors might have arisen 
through the remarkable docility hypnotic subjects, which 
made them anxious comply with every suggestion 


indication given the operator. 
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Later Works.—Braid recognised two 
nditions, which correspond practically with the late Mr. 
tage was characterised condition torpor more pro- 
than that natural sleep; the alert exaltation 


the special senses and increase muscular sense and power, 


well exaltation certain mental faculties. Ther 
‘ init hate stages between thi two, and frequentls 

elided ptibly into the other. the sense ol 
ell some persons were able detect any person known 

r to find the owner of any elove. They first smelt 

love, and then unhesitatingly presented owner, 
sing from amongst large company. 

were stopped, however, the apparent clairvoyant 

instantly disappeared. sense touch and 

the muscular sense were also sometimes 
la to ¢ ble certain subjects to write with great 

during hypnosis, when effectual precautions were 
prevent able see. They crossed the 
dotted the and could even back line, 

the writing whole page notepaper, but 


relative positions the paper and table were changed, 

the lt ns cea d to be placed rrectly. \ full and 
) markable account is C1VeN ¢ f the power possessed by two 
somnambules imitating different languages. 

One them was severely tested several experts, particu- 

rly Jenny Lind, and her successfully when 


she sang Swedish and Italian und executed compli- 


ited and difticult exercises patient was ignorant 
the her when awake, and 
possessed unusual musical 


Braid found that hypnotism the power 
directing ‘concentrating nervous energy; exciting the 
force and frequency the heart’s action and regulating the 
state the general and capillary circulation influencing 
the muscular tone and energy, well the whole the 
secretions and excretions the body. could also 


prevent the pain operations, and cure number 
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diseases which ordinary treatment had failed relieve—in 
fact, excite variety phenomena widely different from 
those occurring natural sleep, during the waking 
condition. 

Braid noticed that hypnotised patients, who remembered 
nothing awakening, even after having undergone surgical 
operations, could recall what had passed being re-hyp- 
notised. termed this double 
operator could also arouse the memory the hypnotised 
subject placing his hand any part his body; this 
physical aid the concentration attention 
Braid tanght some Greek, Latin, 
and Italian, which they forgot awaking, but remembered 
being re-hypnotised. was aware the fact that 
many hypnotic phenomena could produced without 
subjects having previously passed through condition 
any way resembling sleep. This was 
name Which justly termed 


escribed the 


electro-biological State 
ridiculous. Despite long perseverance, he never 


SUCCeEUE 


hypnotising idiots, and found that one patient who was 
easily hypnotised in health, became re fractory during the 
delirium fever. Hypnotism, thought, 
prolonged trance the fakirs and the voluntary suspended 
Colonel Townsend. 

Braid performed number minor operations hypno- 
tised patients without their experiencing any pain; 
these cases the hypnosis was slight, and there was 
interference with the general consciousness 
Relief cure was obtained hypnotic treatment the 
following diseases affections muscles and joints 
persisting after injury, curvature the spine, corneal 
opacity, ophthalmia, heart disease and dropsy, organic para- 
lysis, certain skin diseases, rheu- 
matism, gout, dyspepsia, constipation, certain 
deafness, epilepsy, neuralgia, nervous headaches, somnam- 
bulism, catalepsy, monomania, fixe, delirium tremens, 
torticollis, and various other forms muscular spasm, 
chorea, hysterical paralysis, and aphonia. 

case spinal curvature, which had been treated 
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ordinary methods for six years without benefit, Braid 
obtained marked and speedy improvement removing all 
mechanical apparatus, and rendering the morbidly weak 
muscles cataleptic suggestion. believed could 
cure recent cases this manner without pain 
venience the patient, and considered mechanical supports 
except where there was actual disease the bone—worse 
than useless, they favoured the weakening the muscles. 
1845, Braid cited the case girl, aged 14, who 
suffered from various hysterical symptoms 
succeeded putting himself rapport with her during 
ttack, and cured her One day 


suggested during hypnosis that her bowels should act 
minutes. mentions this the first instance 
which action the bowels was produced 


suggestion, and afterwards was equally with 


One the most remarkable cases was that nea 
tive who suffered from rheumatism and from 
| ne-stal din and extensive opacity Ol the cornea. Braid 
hypnotised fol the former affection, When, to his 
istonishment, the cornea gradually became transparent, and 
required close inspection detect any opacity. 
According Braid, the hypnotic method was superior 
to all others for ré 
curing or reli ving morbid conditions connected with them. 


the catamenial functions, and 


His most brilliant results, however, were obtained in 
hysterical paralysis, and many these all ordinary 
treatment had entirely failed. records 
interesting case which succeeded suggestion 
and maintaining the milk. 
more than, one occasion, Braid succeeded 
himself, and obtaining relief from pains. 
Theory.—After referring to the reasons which had in- 
duced him adopt the word hypnotism instead that 
Braid stated that had come the conclusion 
that further alteration the terminology was necessary 


VOL. XIX. ‘ 


ther patient 
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Under hypnotism had been comprised widely 
varying stages conditions, whereas, thought ought 
restricted that state resembling sleep 
awakening complete forgetfulness what 


those who were relieved cured hypnotism only 
ten reached this stage, and the remainder were apt 


they could not benefited processes which failed 


produce the phenomena the name implied. With 


i 


CC} tion of the condition of sle¢ ), j ist referred to, followed 


monoideism for that hynotism, for hypnotis 


ae... for the follow Ing reasons : N matter in what way tl 


hypnotic state was was ntially one 


. 
idea or train of t mht as, time being, to h 
dead all other considerations and influences 


The various physical phenomena the result 
mental condition, and were 


had been ‘ved the ordinary state, when 
attention had been fixed one part function the 
and withdrawn from others. The tion, faith 
expectant ideas hypnotised subj rendered the infl 


ence attention more powerful than the ordinary 
condition. 

ideas the minds the subjects. Whether 
existed previously, were induced the 
hypnosis, was absolutely theory was first 
serpents, the phenomena electro-biology, table-turning, 
the gyrations the odometer Dr. Mayo, the magneto- 
meter Mr. Rutter, the movements the divining rod, the 
supposed levity the human body when lifted the tips 
the fingers four individuals were all, according Braid, 
examples unconscious involuntary muscular action 
resulting from dominant ideas. When the attention 
animal, said, absorbed idea associated with 
movement, current nervous force sent 
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muscles and corresponding motion produced, not only 


ithout conscious effort, but even, many instances, 


opposition the volition. The subject loses the power 
tralising the dominant idea, and irresistably drawn 
spellbound according the nature the 
duced and may, this way, brought under the control 
hers means audible, visible and tangible suggestions. 


In ‘* Neurypn ] oy, Braid stated that he was unable to 
int for ction current air upon hypnotised 
subjects; later date gave the following 


ttention concentrated upon the particular 


netion called into action, while tl thers merge into a 
one active any one 

] + 1, 
superseding the one action, and 
ther the termination state mus- 
tv, when current cold air was directed the 
tine that this called attention the skin, 

rded the the chief points 
ween spontaneous and induced somnambulism. 

ner l to trains 


re st, and to | ps mto a state of profounc 
excited some impression from without. 


Natural and artificial sleep wer not revarded by Biaid 


entical, and the following are further points contrast 
those already mentioned, The pupils are 
is, and the eyelids quiver con- 
rely {} ] ] | | lic contract 
tinuously, oO} ive Closed by pasinodic contractions. 
passing into hypnosis, anything held the hand 


isped still mor There inerease the 
muscular sense, and hypnotic subjects possess extra- 
ordinary power balancing themselves. Chronic rigidity 
Sometimes, in the hypnotic state, there is excitement, 
similar that produced wine and others, 


muscles not followed corresponding exhaustion. 


there muscular quiescence, with acute hearing and 


dreamy, glowing imagination—closely resembling the con- 


100 ORIGINAL ARTICLES AND CLINICAL CASES. 


dition induced conium. While falling into natural sleep, 
the mind diffusive passive, flitting from 
one idea another, and the subject unable fix his 
attention perform any act requiring much effort will 
This state carried into the sleep, and audible suggestions 
sensible impressions, not intense enough wake 


sleeper, seldom more than arouse dreams, which ideas 


pass through the mind without exciting definite 
ucts. On the other hand, the active and concentrated st 
of mind created by the induction of | yphosis 18 m untai 


the subject manifests various physical acts 


wonderful power hypnosis curing many diseases, whi 


have resisted natural sleep and every known 


years. For instance, few séances ten minutes 


each cured patient who must id, during 
illness, at least eight ve ars’ sle ep 

Magnets, time, the mesmerists 
that magnets, certain metals, crystals, possessed 
peculiar power, and, with sensitive subjects, were 
producing attraction and other remarkable 
Some experienced unpleasant sensation like 
others fot headache, attacks of fainting, Ol catalep 
with spasms violent that they apparently endangered 
life. Frequently there was 


senses, and many saw bundles light stream from 
poles the magnet All this was said hay pen when 
subjects did not see the magnets, and did not know 
was being performed many experiments 
order test these statements, with the following results 
The phenomena appeared when the patients 
ceived ideas the subject, when these were excited 


} 


leading questions but were absent when 


ey 

were ignorant what was being magnets 

produced the phenomena when the patients knew what 

Was expected to occur. Reichenbach re corded an instance 


where, the mere exposure sensitive plate box 


with magnet, had been made, had 


been exposed the full influence light. Braid repeated 
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the experiment, and also had similar ones performed for 

him expert photographer, and, when all sources 
fallacy were guarded against, the results were invariably 
cvative. According to Braid, the mind of the patic nt alone 

’ reat Variety ¢ f physical sensations and mental conditions. 
1843, Braid referred belief the powers 

With a non-m«e inerising imetal, made the patient 


and concluded that all the subjects were im- 


postors. Braid denied this, that the active agent 
supply the macination, and that the metals were 
plain the tion the wooden tractors which Dr. 
substituted for the metal ones Mr. 
could manifest then 
through Braid repeated these, and found 
result negative one, When mental influences 
was able, however, mak phial filled 
ked the emetie action asserted that 

the imagination, Braid explained not 
nly the curative power remedies, but also 
some which had recognised place 
Every had two-fold influence first, that 
Lo its phy cial properti alone: and secondly, that 


resulted from the patient’s mental expectation pre- 


cted effects. The influence the attitude both 
physician and patient caused remarkable revolutions the 
estimate the powers particular medicines. one time 
universal favourite apparently possessed every valuable 


ain taken into favour later date. 
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Clairvoyance, Braid’s opinion, much 
reluctance accept the genuine phenomena mesmerism 
and hypnotism arose from the extravagant assertions the 
mesmerists reference clairvoyance—assertions which 
described being opposed all the known laws physical 
science, and mockery the human understanding. 
result frequent experiments made, not only his 
patients, but also upon many the renowned clairvo 
of the day, Braid was. able to find n thir but hypn 
The hyperwsthesia the organs special 


enables Mupresslons to b l 


media that unrecognised Waking 
dition. (2) The docility and 


tend make them imitate the action The 
revival which they can recal 
things long forgotten the waking state. (4) 


markable etfeet of contact In a Isl! nemory » 


condition double consciousness double 

(6) The vivid state the imagination, which instant 
invests every suggested idea, remembrance past im- 
pressicns, with the attributes present 


tendency the human mind, those with great 
the marvellous, interpret the subject’ 
repli S in ace with the Irown ar sil By l 
rapidly drawn the subject from unintentional 
C1VE hi by the O} erator. 
Braid that the belief thought 
arose from the failure guard against sources 
similar those just and stated that had 
met with any case where the subjects could correctly 
terpret his unexpressed desires, without 


indication them. 


reference the alleged intuitive powers 
mesmeric subjects, Braid stated that, whereas with animals 


instinct was usually with somnambules was 
venerally wrong. was true that certain patients could 


successfully predict their own hysterical attacks, but here 
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prophecy produced its own fulfilment 


1843 Braid had entirely abandoned all phreno- 
oy, and stated that the supposed phenomena arose from 
touch the operator calling into action muscles ex- 
ression, and thus arousing, by association, certain ideas in 


mind the subject. Sometimes the manifestations 


esulted from previous knowledge phrenology, from 


ning during hypnosis. 1544 showed that was 


ble induce all the phenomena verbal suggestion, 


SUGYES ONS, Passes. de. At first Braid employed 
nical methods alone, both forthe induction hypnosis 


phenomena. But, when abandoned his physical 


ry, his views the value passes, naturally 


nged and soon regarded them only secondary 
portance, and attached most value to suvgvestlon. With 
rtain impressionable subjects hypnosis might caused 
ito-suggestion they believed that something was taking 
1,] 4 } +] 
l aistance, Cia} ble ol putting thein to sicep, They 
uld fall asleep, even nothing were 
erbal suggestion, however, was best, both for the production 


hypnotic phenomena and for the cure disease. 


his patients, Braid stated confident 


results wished obtain and, certain subjects, 
that these could varied simple change the 


ind then asked him, cheerful manner what colour 


ll 


as, this tone usually elicited the r ply white ‘ba or some 
then asked, what colour Now, giving 
sad intonation the word Now, the reply would 

The action passes, explained Braid the 
llowing Everything which produces 


will modify change existing functions, 


the new impression mental physical nature. 


\ 


rain receives many which subsequently influ- 
nee the mind, although they were not perceived when con- 
eyed the organs sense and others, too slight 


tter what part the head was touched. 
| 
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become conscious, may nevertheless pro- 
duce local influence the nerves and capillaries. Thus, 
sitting draught, and yet this may cause rheumatism 
Passes may have mechanical action through the agitation 
the air touch, they may produce changes 
temperature and electrical states. They are most powerful, 
however, when they directly excite mental action, either 
fixing the attention one part function the body and 


withdrawing from others, arousing ideas previously 


with the physical All these effects 


possible, system training, make passes, pro- 


duce the opposite of the result usually attri} ed to them. 
Thus, supposing that, with each toucn or aeitation of the 
alr, the operato) speaks moud and predicts What si uld 
han the sucvest n } V be to 

cause the predicted manifestation real instead 
what otherwise would have been the and thus, from 


this time forward through the double conscious memory, the 
like impression that part organ sense wil 
previously associated idea 


material combination may sufficient produce hyp 


when positively that will so, while 
moment later the same method will thing, when 
may realised without the intending 
any deception others, having any remembrance 
fact on ¢ mine out of the sleep. 


might used for immoral purposes had arisen through 
mesmerists asserting that they could influence patients irre- 
sistibly, even distance, mere volition secret 
passes. was certain one involuntarily 
affected hypnotism, any stage the process, and 
means which could completely resist 
his hypnotic experiments had always observed caution 
and had neither met with the slightest accident, nor seen 


— 


a | 

7 
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into the state, reason and will were the first mental 
powers wane the cerebral spinal functions became more 
excitable the controlling powers the will were with- 
drawn, and thus the imagination gained the ascendancy. 
This interference with volition, however, had its limits, and 
the alert stage, the patients were even more fastidious 
regards propriety conduct, than the waking condition 


while from the lethargic state, they coul t pe & roused at once 


yone ol exalt sel sibility, eith r by being touched, by 
breath nor was necessary that this should 
done the person who had hypnotised 
ps, would not make vicious person but 
nly would not make virt is, and the 
| i tl ( l of et] with yf l nd 
ded vour the latt following 
patie not ind take off tock- 

Cl than in th ku ( mdition 

Hypnosis quickened moral sen while tin 
sonable tion ile the patient would 
ion would inevitabl the patient when again 
il SI) th \ l l not b th ua d Ol 
ible consciousness, and many powerful 


used for criminal purposes, without the knowledge 
Braid had never seen excitement 
the animal passions during hypnosis, had frequently 
] 


spontaneous and intense erotic manifestations 


arise during the primary stage even the 
most modest and virtuous. 
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General Observations.— Braid desired give full publicity 
all his methods and results, and insisted that the pheno- 


mena should examined the most critical manner, wit 
honest desire arrive truth, was impossible 
estimate them justly from mere reading hearsay 
had taken every care avoid deception, but, 
been sceptical himself, he did not expect his conelusions ] 
would unhesitatingly accepted. 

Braid did not regard hypnotism universal remedy, 


but believed capable curing many diseases whic 
ordinary treatment failed; was also use order 
obtain a correct diagno IS. In every case it could | 
applied with the confidence and absolutely 

medical men, well Vel natomy phys wd 
ology, who were competent use with advant 

. 

safety, and th wnorant Wwe warned Inp 
with such powe rful ageney. 

Despite the fact that Braid repudiated possession 
any mysterious force power, was more successful 

end LVOUr' | Lo strip hypnot sin of mystery, and b lie \ | 


that could teach any intelligent medical man 


elm} iOV Ib. 


reference the almost incredible opposition, 
the orthodox pri ctitioner and the mesmerist, 
‘Like the originator all new views, however, hypnot 
has subjected much contention for the critics, fron 


not perce iving the difference between my mi thod and that 
the mesmerists, and the limited extent pretentions 
were equally hostile hypnotism they had been mes- 


and the mesmerists their craft 


danger, that their mystical idol was threatened shorn 


of some of its clory by the adve nt ofa new rival, buekl ad ¢ 


their armour, and soon proved that the mesmericum 


+ 


died suddenly March 25, 1860, 
according some accounts from apoplexy, 
others from heart disease ; he left a widow, son arnt 
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daughter. maintained his active interest hypnotism 


the last, and three days before his death sent his 
last MS. Dr. Azam, with the following Pre- 


sented Azam, mark esteem and regard, 
James Braid, Surgeon, Manchester, March 22, 


Sympathetic notices Braid’s death appeared 


DOT Wa 

hat, 
. 
his the 


cal pape ls and ditfi rent medical journals, all of which 


onal character. The Lancet drew attention the fact 


was best known the medical world for 
and practice hypnotism, had also obtained 
ully results operation cases club 


other deformities, which brought him patients from 


art the kingdom. 1841 had operated 


Lit 
llowing are the titles of all the works and article 5 


Braid which | have been able to trace. 


lt 


‘Satanic Agency and Mesmerism reviewed, 


Neurypnology, the Rationale Nervous 


Relation Animal Magnetism, illustrated 


cases successful application the relief and 


pp. 251.) 
The Power the Mind over the Experi- 
Inquiry into the Nature and Cause the Pheno- 


Baron Reichenbach and others 


iponderabl L546. 


‘* Oi rvations on Trance or Human Hybernation.” 


We lical 


(6 


and psychologically,” from the Monthly Journal 
Science, for June, 1851, with Appendix. 


the 


author these Third edition, greatly 


mental 
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(7) Therapeutics, illustrated Cases, with 
printed from the Monthly Journal Medical Science, for 
July, 1853. 

(8) Physiology Fascination, Critics 
attacks made the 

(9) the Nature and 


Articles the Times: 
(11) Magnetism,” vol. v., 308. 


(13) vol. ix., 1845-44, 
14) Mr. Braid Mesmerism,” vol. ix., 205. 


Observations Mesmeric and tic Phen 


vol. x., pp. and 47. 
(17) Natural and Catalepsy, 


presented during the Spontaneous 


that produced various Artificial vol. 
pp. 77, 95, and 

(18) Experimental Inquiry whether 

considered,” vol. xi., pp. 201, 224, 
296, 399, and 439. 


ported.) 

21) The Fakirs India,” vol. 

92) Elliotson and Mr. Braid,” vol. 
pp. 99, 120, and 141. 

(23) the Power the Mind over the Body; 
Inquiry into the Nature and Cause 
Phenomena, attributed Baron Reichenbach, and others 
New vol. xiv., 1846, pp. 214, 252, 27: 


q 
j 
| 


JAMES 109 


(24) Facts and Observations the Relative Value 
Mesmeric and Hypnotic Coma and Ethereal Narcotism, 
for the Mitigation entire Prevention Pain during Surgi- 
cal Operations,” vol. xv., 1846-47, 381, continued, vol. xvi., 
10. 

(25) the Use Ether for Preventing 
Pain during Surgical Operations, and the moral abuse 
capable being converted to,” vol. xvi., 130. 

(26) Mr. Braid and Dr. vol. 1847-48, 

(27) Mr. Braid and Mr. vol. 163 

28) Observations Trance Human 
vol. 1850, pp. 401, and 416 


In the La 


(30) respecting the Alleged Voluntary 
India,” vol. 1845, 325. 

the Journal Medical Scien 

(31) Entire Vagina, with 


State Uterus, and Remarkable Displacement Rudimen- 
vears age,” vol. xvi. (third series, vol. 1853, 230 
32) Hypnotic Therapeutics, illustrated Cases,” vol 
Edinburgh Medical and Surgical 
(33) Observations Talipes, Strabismus, 


Spinal Contortion, and the best Methods removing 


(34) The Power the Mind over the Body Experi- 
Nature and Cause the Phenomena 
ittributed Baron Reichenbach and others New 
vol. Ixvi., 1846, 286 
(35) Facts and Observations the relative Value 
and pnotic Coma, and Narcotism, for 
the Mitigation entire Prevention Pain during Surgical 


Men 


Inquiry 


Operations,” vol. Ixvii., 1847, 

(36) “On the Use and Abuse Agents, and 
best Modes Rousine Patients who have been too 
intensely affected them,” vol. Ixx., 486 


t} 
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the London Medical Gazette, new 

(37) Lateral Curvature the 


Braid is also stated to have contributed a ‘‘ Case o 


have been unable trace. 
Witcheraft, Braid stated that now gave his views 


reference all important hypnotic and mesm 
Ji 
and hoped, by this means, to inake u some 1 
the de lay in the public ition of anotlh Cul POL his wort 


which had long been out print, and 


examples will adduced.” the conclusion 
This work will comprise, connected and 


condensed form, the results the whole rches 
illustrated by cases In which hyp tisim has been } ved 
particularly efficacious the and cure with 


special directions how regulate the processes 
adapt them different cases and circumstances.’ 
before his death, Braid contemplated publishing second 

nor did the two proposed works above referred to, ever 
the light. All Braid’s books and articles are out print 
and the former, Nos. and (see list, 107-8), 
are alone found the Library the British Museum 


possess Nos. and also two long MS. letters 


with regard its practical for the and 
cure some forms se, which numerous ting 
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spectively October 28, and November 16, 


etters contain Braid’s views the 


subjective nature hypnotic phenomena; some account 


the special senses; reference successful 
1] 
? 
nd of t Ippos | l hi oi th 
J 
hypnotic work, and commenced 
bye r | CX}) it Vit 
\ results i l thod ad 
ich att 1 Velp 1p nted a 
( l ( 
( | ject On 
i Wi A ) 
( 
a i } \ Vel 


nome or broad, Without au credit being eiven 
Braid for his re-establishment the subjective explana- 


little is known 


J 


ft his later Works, and of the remarkable change which 
took place his theories. For example, Dr. Bastian, 
expressed his that Braid reject all 


the so-called phenome ha of phreno-hypnotism. Profe ssor 


Dr. Jules Simon, who stated that 
produced for but despite 
this, pursued them with the precision genius, and 
ble add artificial the pathology 
the nervous chapter which the investigations 
of tl oy ter numb r oO the I lern m4 iro-pathologists 
ive confirmed.” 
At th sent day, rarely mentioned, 
q 
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Romanes also appears have been only acquainted with 
and mentions alone his article 
the Nineteenth Century for September, 

1] 


refers the fact that Heidenhain omits 


reference Braid, and maintains that would doing 


scant justice say that all Heiden- 
hain’s results had been anticipated. For, the 


number careful experiments which Neurypnology 


records—all undertaken and prosecuted in &@ manner strictly 
ntific—it carried the inquiry 


which have not been entered Heidenhain. one 


read Braid’s work without being the 


4 + ] 
quarters, his were pursued how, 
the lapse nearly forty years, his results are beg 

3 nine to recely t} confirmation which they deserve, th 

physiologists who yield ought not forget the credit 
is due to th earuies l labo. and the Int 
most extensive investigator the phenomena 
calls hypn Lish 

National where states that some the 


have been translated into French and German. 


The following Sugcestive The rapeutics, 


published 1890, shows that, that date all events, 
was unacquainted with Braid’s advanced theories 
Braid made use suggestion without knowing it. 


} ° 
imust come down to IS6O to find the doctrine of suggestio) 


freed from all the elements that falsified it, 


the hands Braid himself, and the simplest 


manner therapeutics. The patient put sleep 
The subject being hypnotis« g Liébe ault’s method consists 


affirming, loud voice, the disappearance 


symptoms. 
which Licbeault the founder. was the first 


clearly establish that the cures pain the old mag- 


netisers, and even notic rations, 


JAMES 


the work either mysterious fluid physiological 

modifications due special manipulations, but the work 

first translator Braid was Preye 

Physiology the University Jena, who, 

published Discovery Hypnotism.” This was 

condensation together with the transla- 

sent Braid Dr. Azam 1860, 

us ed nto the Posse of Dr. Be ard, of 


uch Hwa ] 


New Ye rk, who had lent it to Preye a The same pamphlet 
also translated into French, and forms appendix 


verbal suggestion—a fact which renders almost 
mpossibie OL statements of Professo) 


Preyer published which con- 


j ry) | \ l 
| l } fil) la Ss 10] Dew 


to ora \ ent aid had iorest; led th SPugves- 


t} OL the Nancy Sch ndimits, however, 


that notwithstanding that have referred 


works the late Drs. Carpenter and John Hughes Bennett 


The former gives full exposition Braid’s views his 
Prin les Mental Phy sixth edition, London, 
Mesmerism, Spiritualism, and elsewhere. The 


Prever for translations, and recoenised that the 
to and v: i Braid's writings, Like mod rh worl only 
fact that Braid’s later theories have been entirely 
OV rlool l is all tl mor Si iking, When one realises the 
frm hold they had taken upon opinion his day 
; In illustration of th 3, it is only ! ry to refer to the 
q 
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following passage from article the Quarterly Review 

for September, 1853, shows how Dr. 

understood the importance attached Braid suggestion 
clue the marvel was soon found 

Mr. Braid, the concentrated operation the principle 

suggestion [the italics are Dr. and 


under the guidance this idea, 
followed the investigation with 
making mystery his proceedings, but courting inves- 
tigation every possible Professor Bennett, 


Physiology,” reproduced the explanati 


both from the 


side, first given him This formed part 


. lecture on hypnotism he gave annually to his stu lents, in 
which he urged thre to investigate a subject. de stined t | 


revolutionise the theorv and ictice of medicine 
‘ I 


Above everything, worthy note how Braid 


once, his earlier experiments, exploded the fallacies 
mesmerists, Which, then, had flourished successfully, 
despite the abusive and absolutely attacks 


the combined medical press later article, 
have the opportunity showi 
with Braid’s researches would have prevented 
errors, both of the school of La Salpétriere and that 


Nancy. 


her next day London Tavern. 
(3) “On Braid’s Dr. Herbert Mayo, vol. vi., 1842, 


(4) Mesmerism,” vol. vi., 1842, two 
delivered Braid. 
(5) Hypnotism, Mr. Braid’s Mesmerism,” vol. x., 1844, 
the Medical Times. 
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Centres Nerveia Par J. DEJERINE, Pro- 

Vol. Svo, pages, with 401 illustrations, 


st c sta t of the subject 
J 


vhich ly, the anatomy the which 


y lang lage. It is » CO) plete, hoth in 
nd in its bibliog } vy, that it ought to be in the hands 
ievery ‘1s 
Vv ( t The 1 ode of opening 


first described, and then account 
i \ ( On, ¢ Li Vill 5 GCs SCC On 
1 

ad dis \ consicaered, 

( ( aaing and ¢ ol n roscopical 

7 bd ‘ 17 
ait ( 1, thi uthors sing Gudde 
I 

which regre find mention Bevan Lewis’s pro- 


1 
} 1) } . 
central nervous axis, and very fully illustrated with drawings, 
} y origil ul and partly reproauced trom lis. 


The third chapter discusses the ce velopment from the histo- 


al 
Boulevard St. 1893. 
spinal the and the removal the spinal 
vical side, both the central and peripheral nervous system, 
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while the fourth chapter discusses the general histology 
central nervous system. Both these chapters are remarkably 
full, and include the most important results the more recent 


methods. 
The second portion the volume contains the specially 


ginal portion of the work of the authors, name ly, the anaton J 
the cerebrum, and most minute its descriptions, and 


beautifully illustrated with photographs and original drawing 
which have been made part from macroscopic 


inethod ; the accuracy 


have never seen long chapt devoted the 
face al atomy ol the cerebrum, each convolut l nd its s 

the account greatly enhanced giving the various 
nyms use different thors, which are often very sing 
The interior the cerebrum illustrated, already 
macroscopic and microse pic drawings the he 
sixteen horizontal, thirty vertical transverse, 
sections. the microscopic sections twelve 
transverse, and twenty-one horizontal, fifteen which 
illustrate the structure and relat Ds ¢ tl basal oF cr] | 
there are thirteen obliqu kk nvitudi t 
thalamic region. The concluding chapters the work are 
cerned with the minute structure the grey and white matt 


the cerebrum, the forme} Iwh bee ‘ C] ily | 
the method 
We heartils ngratul te the authors upon the r Completion 


success that merits 


Imp. folio, pages, with illustrations 
Paris: Ruetf Cie., 106, Boulevard St. Germain, 1895 


Par Dr. 


book consists series outline drawings various 


aspects the base, outer and inner aspects, 


the cerebrum, vertical 


horizontal sections several levels 
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transverse sections the occipital lobe, dissection 
exposing the upper surface the corpora striata, the thala- 


mus, and the well series horizontal sections 


through the corpora quadrigemina, the pons and the spinal cord 
The drawings, which are made from nature, are intended 
facilitate the description and localisation lesions the central 
nervous system during the course post-mortem examination, 

during the subsequent examination sections. 
valuable hints are given with regard the 
sect the fresh state, some which seem 
\ sper nvion 
Dr. nends the opening spinal canal and 
the extracti brain method allows the cord 
divided trans bet second third cervical 
and thus the tis produced the obliqu 
ad \\ In th cl l 
pass near any lesion, nor any part 
t ot s lary adeveneration 
rtion tissue lost cases cortical lesion the brain 
should hard without removing pia mater. The 


p passing low th poste rior corpora vlrigeminum, and 
the point emergence the fifth nerve. The two hemi 


sphe > are tl en sepal ute l by an ant posterior incision, which, 


divided into portions two vertical, transverse incisions, 
interior of which passes throt oh the knee of he corpus 
sum, and st clears the tip of the te mporal lobe ; while 
posterior incision passes through the hinder portion the 
splenium the corpus callosum. ‘The middle portion 
livided into two longitudinal incision, which passes the 


level of the groove between the caudate nucleus and the optic 


J 
er 
~ J 
J 


lamus. the lesion central, better make the 
riginal incisions longitudinal direction. The upper one 
uss through the upper portion the optic thalamus 
escribed, and, p) vided hey do not intersect the lesion, 
parallel this distances 


about one centimetre from each other. 


} 


lesions the cerebellar cortex the basal ganglia the 
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cerebrum, and cerebellum may 


together, after being removed from the rest the cerebrum 
Meynert’s method. the other hand, the cerebellar lesi 


central, the lateral lobes the cerebellum may removed 
two sagittal sections, passing through the flocculus and 
middle cerebellar peduncle, external the point 
value, especially the brain injected with fluid 


three suecessive days from both and vertel 


Verve Fibres by D | \\ | 
ob OF ft \ Lo \ t 5 
With sot p J ) 
brain « tl I d tered b 


Dr. Flatau 

Meisenbach, Riffarth and Co., 
surfaces the brain 
nelud +! h » wit } 
Some o p tes 

valuable diagrams indicating the course 


central nervous system 

illustrations have been chos 
key the numbers, and difficulty will found 
tinguishing any the structures referred the 


fifth nerve. These directions appear great 


the 
tracts, and the various tion and associat systems the 
There are twenty-five pages clear letterpress, translated 
Drs. Nathan and Carslaw, which concisely set forth the course 
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the fibres the central nervous system, and embody brief 
it clear vccount of 

The projection fibres the cerebrum and the cerebellum 

tion fibres based upon the latest opinions, 

sts and physiologists 
his Prof. Mendel hopes that the success this 

ly sp as the industri nd care w h 

upon cordiall lorse this statement, 

din exan sed brains. 

t at 1] esp llv le raved 
Vi |? (i ) is 
Paris, 
t ( ail nit 
tive sub bs ly differing 

l stud ( t deas in thi 

S, al ctual cau Wert 

( sulle r to ¢ by | l V1 Is 

tient the with the altered affective 


i 


| ve 


depression, re? 


} 
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sons are sought for being sad 


possess the mind, these are justified the state, 


wecessory idea 


act 


choose justified explained, and impuls 


’ 
} 


e explanat mn, Is met byt 


assumption another ego. The character Hamlet 
veniously anaivs by he a@ucnor, a 
these views. 
ome 
The slowness ind } niu Ss, With Conseq 
monotony or the } ital leading to Ww Kness Of perce} 
and assoclatlion, are ces i, rl Mes ! \ 
the 
In eat if Uli ll Ore 
States In mela q s tl views O iJ 
motor activity, In} L ho L nparing t 
i 
l by. ld h co ludes t 
Ol | ( ) 
ha } } } 
ter arises a », ie p | 
sion The two f Ss, Ul I based, sug 
the sar liti only int order 
development supp this view, quotes Mey 
theory, that physical chiefly made 
sudden, shock, followed mental with mov 
weakness, hype Melancholia, the 
from organic intellectual antecedents, based 
1 ] 
orvanic Conditions, nd alw st! cons ! 
the body as represen lin tl cache sthes 
Dumas does not deal with th question Why some ¢g Is a 
not followed (as in h Ss th yy they shi uld be by lanch | 
but mania; nor with such cases the one Greisinger 
woman melancholic one moment, when her 


was displaced, sane when was replaced; nor with the 


] 


that 


1e gene 


beyond what found marked melancholia, without this resul 


‘al bodily health may long depressed, 


t 


Neither does recognise that, paludism 


] 
; 


literat 
ludes that 
} 
not 


} 
i 
\ 
‘ ‘ 
] 
vidual 
) 
» l 
a, 
} 
l tna 
] 1) 
Lil, 
il eve 
“a 
tS Weal 


The propre 55 


CONFUSION MENTAL FRIMITIVE. 125 


. chron c confusion, dementia, or death. 


defective nutrition, the nutrition the brain 
ffected with the rest the body. All these questions 


the first third his work the historical 
three-fourths this allotted 
thi subject, al l, in a brief 77s me, he con 
two forms—one primary and idiopathic, 
ibes developing after variable 


premonitory bodily and mental distur 


that preceding the other forms mental 
occurrence brief attacks confusion, 
conscious actual onset sudden 
( lta res¢ ibling mania, or wit 
ne 1 
auions 1 or less irre ilar) of th 
l } 55 | CSs ntial | Sis ol dis 
tal cont n, With loss of o itation, and 
hall itions, illusions 
t regards as corresponding 
call verwirrthe The cases 
n ol ney a systematic nevation, 
all that they are requested 
expres the speech, the memory 


show mental obscuration, that the 


also very marked, there being vener: | 
nutrition; the face pale 
the face, especially speaking. 


slow; often there some rise tem 

and the skin dry 
congested. The reflexes variable, 
and slow. The urine may contain 
fact 


crave 


variable, and the duration months 


ditions 
must 
have to be 
which the pat 
sembling katat 
~ Aa 
t li 
1 to 40 
ha ls t 
defects nutrition are always present. 
the 
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ightly artificial, and 
from the different 


This description necessarily, says, 
so also of the other 


forms resulting 
con fu 


sion, nutritional defect, 
from the for 


degrees 


depression, 


ri") 


I he con ion or intellectua 
arrest 1s very marked, the re it i cute nenti 


ally 


ions does not exist 


i stuporous, if the somatic state predominates, forms result which 
excitement, extrem confusion, often intense fever, 
even assuming the aspect ot acute manila. Beside this 1 V be 
placed the **« fits leqgeres of Delasiauy pproximating to 
neurasthenia, and the more form ibed Mey 
aus amentia. Of these he gives a brief description. 
With organic disease, pathological variations disorder; 
ally tvphoid, ervsipelas, cerebral the acute delirim 
+1 + 4 + 
of infectious origin: the poly ritic psVvel s of NKorsak 
diabetes and gout; heart ad ( CTYOLIS 
meninvitis, cerebral LUINOULS, brain sv} ilis, a id some Ca Ol 
senile as W ll as forms of cei bral it i] 
epilepsy, and exophth linie tre; W es ( t results 
In dealing with the pathoiogic psve Of Col? IS 
refrains from discussing theories tion, since svnthesis 
se i of its el ents be admitted as the basis « ntal function its 
: to be the basis « the mental t ible, mde) nt of hallucina 
version the association ideas, 
simple perception upwards. 
hus percepth n ot obyeects 1s 11 t \ ] l eve 
where correct the ne Ca i use It, or \ 
unpertectiv. 
rhe intellectual operations e weakened; the ass ition 
ideas and verbal ima ution weakened, 
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occur (even facts occurring during the illness), but, then, 
unknown to the personality of the patient. 
The will also the acts being incomplete 


there loss the motor images; the synthesis 


necessary for voluntary act defective, and attention (one 
element yuthesis) weakened, words speech and 
ting being ill- dapted, phrases and even words being ul- 
Emotion (the synthesis innumerable obscure, sensa- 
physiogno tl ir the ment land emotional uncertainty. 


sults from this mental disassociation, and finally 


complicate the condition resulting 


mfusion), which may ac- 

comp ied ( delusions, hallucination WC., DS agitation 
1! t th « wit] ti irked emotional variations. 

the osis, admits the impossibility draw 

definite between this and the other forms 

of diso de ; =e exa pl ; he admits that the re may b cases in 

which not possible say wheth melancholia the 


fusion are the predominant factors 


tal be t only app 
laying the lead the disorder, and sympto 
This l may result Wi li ‘celeration ol 
\ Visual irom sudaeh 
L i ind anguish); and tastly, 
Cause of confusion may 
+] + , ] +} ] 
Primal ! t is , he concludes by defin 
n \ I oWlng on a cxuuse, Usually 
tie pl denutrit nd by svchie phenomena 
= , : 
} mari | t tne § natic states. 
The 2 ntal stat | o ¢ stituted by a form of intellectual 
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That state mental confusion dependent defective 


synthesis the primary and important feature certain cases 
insanity has been fully recognised, and that 


synthesis while predominant the cognitive aspect 
ness, also marked the emotional and volitional sides, 


also generally admitted. 


Chaslin demands the further recognition this cond 

the fundamental factor, eases which there are 

doing makes a distine i\ our viey ! tal i l 
many cases bitherto ranked under vol 
terminology which lenethy abst led. 
logical verity since the actual 
probably not numerous; the ultimate pathol cat 
when arrive | at, will certa ] l ] t 
books 

If « ision be aecepted basal 
cognition, feeling and vol bly 
one the isp ts ¢ US Ss Ss sl lly ] 


especially from the sid causat 
mental recovery, proportion the nature 
cause. Yet there can little doubt that 
is more grave than in | ss complex conditions of dis l 

The writer, visiting asylum some 
by what appeare d to him to be the hop less typ of tl Cuses 
mania, owing the presence, their symptoms, 
amount mental confusion; this, however, inquiry 


found to be sec ynndary to the action of a di ig wl ich was in \ yoru 


that time, and the prognosis had modified accordane 
with this fact. Similarly, those cases melancholia and stup 
which manifest much mental confusi 


those which the emotional volitional arrest the most 


striking factor. 
The chapter treatment calls for little comment, bein 
merely résumé well-known views. 


this is confirmed and e1 phasis by th ve triti dis 
turbance accompanying it. 


Sankey, the unity the degenerative processes insanity 
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Chaslin undoubtedly congratulated having very 


efully collated very diffuse literature, clear and concise 
rm, the fact having made useful generalisa- 
and conflicting observations this subject. 
IS a \ k ty-s } ( ly b In Lie M 
these Dr. Tul his subject the 
! 1 sin h | uch in the cortical 
| \ tl R mL ( Golgi 
! Hodge, on tl cts 
\ 
| | ( le ( | st of 
il tory lo red 
and clearly 
t} | | l Geschiedler 
1} Cas 
y cl ly stl ilatio in the 
elion cell stages, and the 
ay ( ‘tit phageal 
subinflammatory 
sh la, passive 
| Vst dance with the views of 
support pecimens were exhibited 
] »>rel t 
of brain function, | concludes that both 
mel tholia are lent common pathological 


ions, from the that the prodromal period excite 


depression alternate, st, may pass from one 
other state, even repeatedly folie also from 
similar variations general paralysis and the sequence 


hical phenomena from poisons such alcohol. 
\ll this corresponds the views long since expressed Dr. 
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Dr. Tuke probably quite right also attributing the result, 
mania melancholia, given case the intensity and 
rapidity incidence the irritation, conjunction with the in- 
stability tissue; and admitting that inherent weakness 


the ganglia the vaso-motor system may have 


the rapidity of producti: disordei these also are Views to 
which recent histology add greater probability. 
changes the Roland rea, and the 
the changes in the convolu sa ( » this. » aye ( 
tive Of Impa t nutritio } rhe than ol t ! bid 
! ( ull i ll Col 
also ¢ }) Sst t 1 th init ! Ol 
tion iv b bre \W l l ( {il 
17 
processes and ¢ t result ¢ l } 
ol Cells p it ( i 
+] } 
ae \ ( } 
f 
| al il fu 
nod fliiite ( | ( 
ot herp ds 
and 
oO et ] l 
Sahity, « 
cle oun r ti | 
Tuke iso a ] ( | } 


sanity with diseases the heart, liver, kidneys; althoug 
The lecture treatment calls for special remark, except 


be an 


not more emphatic against the use sedative and narcotic 


view the fact that very competent 


asserted that simple brain work rare cause insanity, 


pheral irritation mm aismissed | tl t ol prod rs 
ty, a view that a not savour oO} ¢ sive Observa hi ol 
the early stages the development also denies 
I 
expression wonder that with the author’s views, 
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would have been satisfactory have had some description the 
the cases which the author thus classifies. 

these three works have mental disorder ascribed, 
toxic, hemic condition, and Dr. Batty Tuke, functional over- 
work. That toxic conditions are sufficiently potent produce 
such results there can doubt; theory the first and last 


might credited with the possibility also producing such 
results. That the first one does is, however, extremely 
doubtful, and the last (overwork) probably rarely efficient 
without other associated causes. 

Careful studies such these the possible modes action 
individual pathological influences are highly recom- 
mended. help the road the comprehension 


share causation the complex causes almost invariably 


mental disorder, and the equally complex patho- 


logical interactions which they result 
Démence aighé: Esquirol, Brierré Boismont. 
stupeur: Georget, Ferrus, Delasiauve, Dagonet. 
Confusion, confusion Delasiauve. 


Acute primiire verriicktheit Westphal. 
Hallucinatorischer Wahnsinn: 
Einfache Ver wirrtheit : Wille. 

Acutes asthenische Delirium: Mayser 


Hallucinatorische Verworrenheit Konrad, 


Kraepelin 


acuta: various authors. 


confusional insanity Spitzka. 
\cute hallucinatory Spitzka. 


{ 
Dé! de dépress mn: Laség le (?) 
Torpeur Ball. 
thnenische hallucin,. \ 
Hallucinatorisches Irresein: Fiirstner. 
Dementia generalis acuta subacuta: 
Mania Mendel. 
Amentia: Meynert, Serbsky. 
Folie générale Rosenbach. 
VOL. XIX. 9 
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Stupor, delusional stupor: Hayes, Newington. 

Acute confusional insanity: Conolly, Norman. 

Frenosi sensoria acuta, confusione mentale, amenza: 
Stupidita: Morselli. 

Delirio sensoriale, Del Luzenberger. 
Confusion mentale Chaslin, Séglas, 
Paranoia dissociativa: Th. Ziehen. 

Delirium hallucinatorium: Mendel. 

Kraepelin, Aschaffenburg (H. Weber). 
Schaefer (?). 

Acute heilbare Dementia: Binzwanger. 

Dementia acuta: several authors. 


With figures the text. Masson 
Cie., Paris, 1896. 

MM. Broca and Mauriac have written treatise cerebra 
surgery, based upon thirty-one cases which occurred 


hospital practice of M. Broca. The book contains a ve ry com- 


plete bibliography, and published facts cerebral surgery 
cited with exactness. The work commences with the 
and physiology the brain, and especially the convolutions. 
Considerable space 1s devoted to the t rininology and to the 
surgical guides for operative measures. the commence- 


ment the authors show very extensive clinical knowledge; and 
they devote themselves especially pointing out very clear 
manner the indications and directions for operation rather 


to technical details. 
may also note that the anatomical descripti 


ption enriched 
number very valuable, yet unpublished, 


descriptions 
the convolutions the brain the illustrious 

the second part, find successively the study traumatic 
lesions, complications otitis, tumours, atrophic encephalopathy 
infants, hydrocephaly, microcephaly, epilepsy, and encepha- 
locele. Concerning hydrocephaly and microcephaly the authors 
are especially favour operative interference, and Broca 
reports successful case drainage the ventricles for hydro- 
cephaly. Especially valuable the chapter which deals with the 


4 
J | 
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complications otitis, and Broca, from extensive experience 
emonstrates that with practice the most favourable method 


a 
dealing with all intracranial complications otitis first 
opening the mastoid cells. This book well got up, and 


contains seventy-two figures. should read all interested 


der Pathologischen Histologie des 
des cordons posterieurs 


author, considering the origin the neurons, tries 
vive natural classification the diseases the spinal cord. 
divides the the spinal cord into— 
Les 5 Ol sens neurons, malrect 
(3) Lesi neurons, direct 
Les tl I Wons indi 


degeneration,” terminating sclerosis. If, however, 


I: 
direct parenchyinatous degeneration 
ting lerosis tabes. 
stitial parenchymatous degeneration 


ens owing the action toxin upon the 


cells the post spinal roots the collaterals 
¢ ; ] 
Then follows an ¢ X] lanation of the plates, which re present 


tabes, cervical tabes, asymmetrical tabes, atrophy Charcot 
Marie, experimental lesion single root animals, and 
cidental man. 
The author indicates with care the lesions the collaterals— 
hitherto neglected fact. The preparations were made the 
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can congratulate the author upon this work, which has 
been executed with great care and exactness. The preparations 
are faultless, and thus the very beautiful photographic 
tions clearly show all the interesting facts the author lucidly 
yet briefly sets forth the explanatory text. This work 
importance also for the classification the author gives diseases 
the spinal cord, based upon modern views the structure 
the nervous system, and also for those original observations with 
regard lesions collaterals. 

This work cannot but appreciated all neurologists, 
can cordially recommend the readers 


Dana the Localisation Cutaneous and Muscular 
Sensations and Memories. Study the Functions 
the Motor Area the Cortex the 
Nervous and Mental Disease, December, 1894. 


article The Cortical Representation the Cutaneous 
Nervous and Mental Disease, October, 
1888), Dana stated that the clinical and pathological evidence 
far collected showed that the motor areas the cortex cont 
also the representation cutaneous sensations and 
sensory centres for the different parts the body appear 
larger and more diffuse than the motor. After reviewing the 
experimental, the clinical and pathological, the anatomical and 
embryological evidence, and the evidence 
certain that amount scrutiny can expl 
away the numerous cases which superficial cortical lesions 


have caused monoplegias and believes 
that the experience since accumulated 
position. his work Paralysis, Hysterical and 
has well said, however, that the sensory 
function the so-called motor cortex acknowledged, the exact 
nature this sensory function remains yet determined. 
have yet learn the part taken these areas the brain 
tactile, thermal, muscular, and pain sensations. Dana again 
goes over this subject, and tries determine more exactly the 
sensory functions this much disputed region. article 
contributed this subject Hale White (Lancet, September, 
1893), the author states that the conditions necessary furnish 
perfectly good evidence pathologically the function the 


— 


| 


— 
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central convolutions exacting: the lesion must some 
what limited, must definitely localised, its nature must 

careful autopsical record, and the clinical phenomena 
caused must have been carefully studied. Very few recorded 
cases all the requirements; still, there are few that 
were observed before the first article was written, and there have 
been some since. There have also been number cases 
which certain amount positive and reliable evidence has been 
furnished, and observations have been 


Experimental who wish study this point 
referred the very complete and thorough article Mott 


Medical Journal, September 23, 1893, 


experiments were made upon monkeys. excised certain parts 
of the motor al‘ , or, rather, he simply cut the cortex from the 


white matter introducing brain-knife bent angle. 
and the defect sensi- 
hat defective nsibility 


tested the amount 
bility the clip test, and found 
ivariably occurred on the side opp site the lesion. 
the whole leg area were removed, there was paralysis the 
pposite leg, permanent regards the tine movements the foot, 
diminished sensibility the limbs all forms stimulus for 
some days after the operation, and permanent blunting sensi- 
the pressure weak clip fixed the sole the foot. 
This was tested three animals. When the whole motor area 
here Was permanent paralysis the hand and 
foot, and paresis the other muscles. Such animals showed, 
for some time after the operation, defective sensibility only very 
paint il prickin ¢ or heat w uuld cause a r sponse, and the parts 
permanently paralysed were also permanently Mott 
infers from his experiments that permanent defect tactile 
lly the hands and soles the feet, occurs 
large lesions the motor area, something akin the 
found these cases degeneration 
the medullares the optic 
the corpus callosum. There 


was degeneration the posterior longitudinal bundle the 
and there was injury the gyrus fornicatus. 
also found that removal part the anterior 
central convolution produced defect sensibility well 
motion. also observed that the area removed must 
certain size order produce this sensibility disturbance 
other words, that the excision very small motor area might 


ull 


made. 


134 REVIEWS AND ABSTRACTS. 


produce some motor defect without any detectible sensory 


Horsley’s experiments led similar conclusions (Nineteenth 
Century, June, 1891). 
Clinical and Pat) logical Evidence. 

Case (personal).—Male, aged syphilis ten 
years before. Patient developed headache, convulsions the 
left side the body, followed general convulsions and coma, 
Recovery from the convulsions, with residuum complete left 
hemiplegia and complete Death. 

Autopsy showed syphilitic gumma the dura mater pressing 
into and involving the central convolutions. The gumma was 
located about the middle portion the fissure Rolando, and 
was about one and half inches diameter. 


Case (personal).—Male, aged 55. History syphilis. 
Gradual development right hemiplegia, the paralysis being 
considerable extent, and associated with some loss tactile 
and pain sensibility the right side. Death. 

Autopsy.—Tumour size hen’s egg middle left ascend- 
ing frontal convolution. 


Case one exceptional interest. Sarcoma, involving 
hand and arm centre, paralysis, sensory symptoms, Jacksonian 
epilepsy. Operation. Great improvement. 

Boy, aged 16. the age thirteen blow was received 
the head, followed six months general epileptic 
Later these became limited left side, with aura beginning 
fingers. year before operation left arm became gradually weaker, 
with pains and twitchings it; intense headache vomiting and 
optic neuritis developed. May 29, 1894, showed 
paresis left arm, with very slight paresis left leg and face; 
exaggerated reflexes left side. Sensory condition: Left hand 
and arm showed diminished sense contact and pressure sen- 
sory circles enlarged ctm. (he felt two points one this 
localisation point hand arm touched defective 
also, defective sense cannot co-ordinate well (partly 
from paralysis) fumbling and clumsiness weight sense defective 
does not recognise nature objects placed tempera- 
ture sense normal; pain sense slightly sensory 
troubles the leg face. 

Operation Dr. Conway Trepanning over middle anterior 
central convolution removal bone over area three inches 
two and one-half (see fig. Beneath the dura was found flat 


= | 
; 
4 
; 
de 
Re. 


1a. 


Case situation the trephine opening and the tumour (from 
photograph taken year after the operation). The dotted line indicates the 
outline the trephined area; the dotted area indicates the position the 
tumour. 


“dy 
Ope 
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tumour lying pia, which attached anteriorly pia mater 
and cortex infiltrated posteriorly with whitish spots (this area did 


not react electrical current) anteriorly, over the base the 
second frontal, the cortex softened and destroyed infiltra- 
ting tumour, which about one-quarter inch thick, and 
extends beyond the limit the trephine opening. could not 


foe 


Case Location and extent bone the point where 
cross made the cortex soft 


entirely removed anteriorly. Tumour was 
sarcoma good recovery was made. 

One month later: Pains gone, paralysis improved. Sensory 
condition practically before, except that contact sense was im- 
proved less hyperalgesia excitability less. Mus- 
cular articular sensations slightly more impaired. 


\ 
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months later: Paralysis still less; sensory condition 
vulsions. General condition excellent. Patient eloped. 

One month later, November 1894, the boy returned, having 
had several epileptic attacks. still has headaches, eye 
symptoms. ‘lhe paralysis and sensory disturbances are about the 
same. 

Case aged 17, single. When six years old had 
fall and was struck the left side the head. This was 
followed week later right-sided convulsion. Has since 
then had character with loss con- 


sciousness, but always confined to the right side. hey increased 


frequency one two weekly. With them mental deteriora- 


tion set in became nei rly imbecile. lier attacks were 
| ed over the 
were involved. Lately 

the attack 

Slat 
arm and leg; ‘he knee-jerks were 
feeble on id j 

phe W s operated 1 i Septeniber 26, i iece of bone 


er the middle 


extending 


Was removed two 


third the anterior tions, the area 

little above the middle third and anteriorly over the base the 
second ironta luti 

ning the dura, both which 

brain tissue the anterior part the wound 

dark and disintegrated. The extent this could 

ined without cutting into the brain un- 

necessarily. Its superficial area was about one inch diameter, 

but might easily and forwards considerably. 

strip one inch long and one-fourth inch wide was removed, 
the wound sewed up. 

this case not reported for its general pathological and 
clinical interest, further details are not given now. 

Three days after operation she had had three right epileptic 
attacks. Examination this time showed slight hemiplegia, 
most marked lower half right face, less right arm, least 
leg. 

Sensory.—Tactile was present the right fore- 
finger, where she could not feel touch. was slightly present 
the rest the hand, less still the face; 
the leg. Analgesia was present same area the tactile 


a 


Case 


‘9? ns 


was 


Showing location and size tumour Dr. Steele’s case. 
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thesia. There was no heat or cold 


clumsiness and awkwardness moving the 


difficulty localising touch. 


the limbs and fingers. 
She could not tell the 


anwsthesia. There was 


and arm, and 


She knew the position 


objeets placed the 


hand. She could carry the finger the point the nose quite 


accurately. 


4 
he striking sym} ms Were the 


handle and recognise ob cts, and the 


and inability 


( 
ad rtex 
nree W liber silg 


toms had disappeared, tas 


could be expla bit l by the pal lysis). 


vulsions, she seemed brighter 


Case 5.—Male, aged 41. Grad 


paresthesia right leg, with Jackso 


year the whole right side was 
showed right hemiplegia and 
General sympt yms of brain tum 


two and one-half inches two 


the region the upper third the 


3). The tumour was attached 


She had had more con- 


ay ill well. 


development pain and 


epilepsy. the end 
d. Examination then 


jlunting”’ of right side. 


Operation: fibro-sarcoma 


was from 
convolutions (fig. 
falx pedicle, and 


= 
awkwardness (more than 
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grew from the wall the longitudinal this point 
origin grew into the Rolandic fissure, displacing the paracen- 
tral lobe. After the operation sensation was first felt the 
shoulder muscles, the next day could move the arm, and 
the third day draw the and now has 


good control the whole arm except the fingers. has 
power, and but little sensation, the was dis- 
charged and le, Journ. Amer. Med 
Assoc., January 27, 1894. 

Case 6.—This reported under the title tumour 
the cort producing hemiplegia, with loss tactile, pain and 
muscular sense. man have local epilepsy 


October, 

paralysis marked left arm. began lose tactile, pain 
muscular sense left arm and tactile sense was 
absolute in the ring finger. The arm grew we: 


began drag. Gradual increase paralysis and general symp- 
toms tumour. Death six months. Autopsy showed 

volved the posterior central, sup parietal, 


anterior portion angular and occipital convolutions the right 
The special point the simul 
arm and hand paralysis and Journ 


Nerv. and Ment. Dis., uary, 1893, 125. 


Case 7.—Man, crush skull just behind right parieto-front 
section, followed delirium and left hemiplegia. 


showed fracture vertex. Removal bone and 
es. rise 
temperature. Return consciousness sixth day. Temporary 
left facial hemiplegia. Paralysis left arm and leg improved 
point, that walk well, and left arm showed good 


contused brain over area four three 


average power.” Voluntary movements were with 
left limbs extremely awkward manner. had complete loss 
sense position the leg, and incomplete the 
could move the muscles his face, but could not make specified 
Eye muscles normal. Sense resistance alinost 
Sense weight not tested. affected side had 
sensation very rudime description, these being onl 
tactile (?) and sensibilit could not locate touch 
feel what touched him, but new there was contact. 

felt pinch painful, but could not locate it. Delayed 


h 


sense contact face, less arm. could not distinguish 
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heat from cold, but the heat was great caused diffuse sense 
pain. the leg the symptoms were similar, but less marked. 


Other senses normal. 

The following parts the cerebrum would appear 
Lower half ascending frontal, greater part sigmoid 
flexure, posterior third lower and middle frontal and base 
ipper frontal. Also, the base the corresponding part the 
falciform motor centre for the arm principally 

involved (fig. 

the are placed the deepest part 
the face, arm and leg centres. With currents ma., 
sensations were felt over the corresponding segments 
the atfected side. With stronger currents, ma., both 
sides were affected, the right less than the left. There was 
and motor reaction. The negative pole gave far mor 


definite results. 
Later sensations burning pain, cramp, and weakness wer 
developed.—Laycock, 1893, vol. xvi., 605. 


Case 8.—C. M., aged 68; tumour the 
symptoms were weakness the left leg, great weakness the left 


left angle the mouth; exaggerated knee-jerks. 
diminished tactile, 


were slightly 


and 
Sen sory S 
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markedly diminished and altered painful, and much diminished 
thermal sensations all over the left arm and leg and left part 


the face and trunk the sense position being also very 


the arm and leg, especially the former. hemiopia and 
other aifection any the special senses. Gradual increase 


symptoms, and death 


ut four weeks late 


CORP. 


TUM. 


Case scr ls 
out we but 1 t } } t « 1 
tumour was found the right hemisphere, 


the size walnut and hard consistence, surrounded 
margin softened brain tissue. involved the cortex for abou 
inch and was situated about inch above the lower 
the fissure Rolando, entirely replacing the grey matter. The 
growth was limited the ascending frontal and parietal convo 
lutions, both which invaded their lower ends (fig. 5). 
There was white softening the whole centrum ovale, which 
may assumed was date later than that when the examina- 
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tion that have described occurred. The tumour was scirrhous 
The history the case showed that the disease began 
the face centre. was accompanied with epileptiform attacks 
which were associated with aura.—Wilson, 
February 27, 1892, passing may remarked that the 
first sensory aura (pins and needles) immediately 
followed clonic spasm the same parts, interest con- 
nection with the theory that the motor area the cortex contains 
ensory cells.” 

Case 9.—Male, 39. For two years Jacksonian epilepsy in- 
volving right leg chiefly, but with pain and spasm right hand 
mstant and excruciating right hand and 
weakness right side, right arm rigid flexion, 
“tactile sensation fairly skull opened over middle left 
central gyrus and posterior part third frontal. Small tumour 
lay cortex. Cortex decorticated one-fourth inch deep over 
area larger than dollar the anterior two-thirds opening. 
Next day right hemiplegia most hand, more pain hand. 
‘Sensation fairly speak. seventh day, less 
paralysis. With closed eyes cannot locate pin prick right 
side, but feels promptly and keenly.” Later, relapse. Some 
return pain and Paralysis improved.—Frank and 
dmer. Journ. Med. Sci July, 1890. 


Case 10.—A patient with Jacksonian epilepsy and symptoms 
cortical tumour. ‘ation; tumour found. Re- 
section cortex for space ctm. fever. Patient 
devel ped a complet hemipl ola, which disappeared at the end 


+ 


} 


1esia and ataxia of the 
fingers, which prevented him his occupation 
il Dur i Ven ll. d i. Ba ind 


Case 11.—Male; cortical degeneration, result injury. 
tion, sensibility normal. During operation tre- 
ing cortex left ascending parietal level with first frontal 
was somewhat lacerated. small bit cortex, 
thick, was excised. injured surface had 
ctm. For least seven weeks after 
pressure, motion and position, sensibility pain, heat and 


little athetosis.— 


? 
Knapp, Intra-Cranial 61. 
rh? ] 
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Case 12.—Man, aged 44. Received blow the left side 
the head, causing comminuted fracture. was followed 
paralysis the right shoulder and arm, with 
tion with removal bone and contused brain tissue (fig. 6). 


progresse d again, and six months after the wound the situatio1 
was left arm and hand; paralysis 


The wound healed and paralysis gradually 


the interossei and abductor the little finger. 
tactile sensibility the upper third the forearm. years 
later could flex the fingers and use the hand write. Tactile 
nsibility 


hand: 
nana 


sensibility was le ssened in the lorearm and 
sensibility slight 


pain lessened same region. The 
creased. Some hyperidrosis the right hand.—J. Lynn Thomas, 


Brit. Med. Journ., 24, 1894, 400. 


Case 13.—Male, aged 34, gradual development 
brachial monoplegia with symptoms brain tumour. The lower 
extremity and face were not all involved. Patient had phthisis. 
There was very marked diminution sensibility all forms, 
the periphery more than the parts near the trunk.” 
disturbance sensibility, except the arm. 

Post-mortem showed tubercular tumour the white matter 
just below the arm area the cerebral convolutions. Its exact 


: Fic. 6. 
fissur Rolando, and rea with local hyperidrosis. 
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position shown the accompanying figures, taken from the 


SCNeWILEZ, Neur. Centra Me, VOI. 


compression of Broca’s convolution and of middle central 


aphasia, partial right hemiplegia and hemianes- 


(igs. 
ix., 1890, No. 23. 
WSS 
Fics. 7, 8. 
Case 13. Showing location of tubercular tumour in Darkschewitz’s case 
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thesia. Trephining. Clot found and removed. 
paralysed tactile and pain senses impaired paralysed 
Three years after operation paralysis right hand remains, 
marked diminution tactile and pain sense. 

The muscular and temperature senses are (fig. 
Starr, Brain Surgery,” Case 18, 161. 


Case 15.—Boy, aged 12. Right hemiplegia with athetosis, 
due fall age Trephining and cavity middle 
anterior cerebral convolution incised and drained. After opera- 


tion, hemiplegia the same; right hand high 


rr. the left hemisphere 


+ 


Case 14. 
the situation 


wrist was decidedly touch, temperature and pain, 
but there was affection the muscular (fig. 10). 
One week later anesthesia much less, athetosis gone.—M. A 
Starr, Brain Surger 


~ 


Case 16.—B ny; aged 15. Blow on head, followed in twenty 
four hours paresis right arm and leg, but not face 
arms. the right hand was less than half that 
the left. The pain sense, while 
inhibited. The temperature sense was somewhat interfered 
with. His arm could moved, but none the delicate move- 
ments fingers, hand, forearm could made. not 
tell the difference touch between silk handkerchief and 
the woollen blanket his bed. put the 
palm his hand called dollar. said wooden dumb- 
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weighing half pound, weighed about five pounds. The 

foot, toes, and leg were somewhat more paralysed than the 
rm. sensation was near same condition the 

Dyslexia, agraphia, intelligence good. could only walk 


with help. Gradual inte nsification of syinptoms with headache 


til fourth day, when operation was done. Depressed circular 
ture formed indicated inner (fig. 11). 
tarry, firm, extradural clot three-quarters inch 
centre circle found and removed. Gradual improve- 
the muscular sense being last recover. was well 
t} opel | us S rye ry, 
1893, 421 


arm and leg, but the face. Operation 


second day, removal of ! lu 1 clot, thre ounees of blood 
removed clot was three inches square and quarter inch 
thick. Button bone was over base third left 


| 7 EN 
x \ Z 
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Cc 15. Starr I'he sit t 1 ol t O} ! made in the skull. 
Case 17.—Male, Blow head, followed right 
hemiplegia and complete motor aphasia, with twitchings 
muscles of right! {and arm. fie experienced some sensation 
VOL. 
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frontal convolution. Complete recovery.—Mynter, 
Surgery, May, 1894, 539. 

Case 18.—Male, aged 23. Compound fracture the 
skull, and wound the arm centre. History blow the 
right side the head, with compound fracture; marked depres- 
sion and extensive comminution—the depression being 
centre the Rolandic region. The left arm below the elbow 


was completely paralysed. The intellect was unimpaired, and 
sensation normal. 

Operation three hours later. There was found laceration 
the surface the brain three-fourths inch long, with 
slight loss substance. After recovery patient had 
left arm and leg. developed hernia cerebri. Three 
months later the patient was found have partial paralysis 
the left arm and leg. Some time later the author states that 


} 


examination showed still the presence the 
fingers and some rigidity the forearm muscles.—Williams, 
New York Med. Journ., January Motion shoulder 
almost normal can flex and extend the elbow and wrist prona- 
tion and supination perfect; can flex fingers, but cannot com- 


11. 
Case 16. Hudson. Showing location clot. 
{ 
\ 
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pletely extend them. All the fingers the left hand are 
partially but not analgesic. Perception heat and 
cold normal sense alone affected. picks 
articles with with them child would. 
With his eyes shut cannot pick and cannot dis- 

between pencil held his hand. The 
persistence the fingers has been noted number 

cases involving injury the cortical motor area, and would 
appear indicate, least, very close relation between the 
ntres for motion and sensation. The inability pick 
rticles with the eyes closed, and the awkwardness manifested 
picking them all, seem indicate faculty co-ordination, 
although these symptoms may partly due the 


t 


Case 19.—The was girl, aged 15, with 

epilepsy and progressive paralysis left upper and 
lower limbs. Oper and removal tumour the size 
egg from the right central convolutions. Operation followed 
which greatly improved. Tactile, general, thermal, 
painful, and muscular sense impressions, which, the opera- 
tion, were intact, were affected certain measure after the 
peration over the whole left half the body except the face.— 
Albertoni and Brigatti, Rev. Sper. xix., January 1893. 


Case 20.—Male, aged 18. History fall, followed 
symptoms devel cerebral abscess—headache, fever- 
hebetude. Four weeks after fall Dr. Nason says: noticed left 
facial paralysis and paralysis the left arm, with impairment 
sensation (chiefly tactile sensation) over the paralysed areas. 
The tongue also deviated slightly the left when protruded. 
thought, too, that the left leg did not move quite freely 
the right. There was paralysis the ocular muscles, and the 
pupils were equal and reacted light.” Operation: Trephining 

lowest third fissure Rolando.” abscess was found 
opening the lower third the ascending frontal; about 
ounce pus was evacuated. the third day after the opera- 
tion regained the leg; next day, power and sensa- 
tion shoulder and arm, Pain left arm, face still paralysed, 
the end week some power left hand and partial return 
sensation. Six weeks after operation patient seems quite 
well, and but for fingers hand being little clumsy has com- 
pletely mode recovery from the paralysis 
goes prove that the varicus cortical centres are centres for 
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associated move ments not for individual also, that 


sensation and motion are represented together the central con- 
volutions. t also Would tend ) prove that the centres tor the 
various associated movements the arm are placed from above 
downward the following order: Shoulder, upper arm, 


wrist and hand, the thumb being lowest all.’ 


Case 21.—A woman, years old. Glio-sarcoma 
corpus callosum. The patient had suffered two vears 
some trouble walking, but she could use her arms. 


finally eaten dull and apathetic, ae Was almitted to the 
hospital. There was then condition tal dulness, slight 
facial paralysis the spastic paralysis 
with exaggerated reflexes. very slight pain 
obtained on the left side. 

The post-mortem showed very cedematous brain, with 
flattening luti 


co 


The two frontal lobes were 
united thei edian surface. Upon the anterior portion the 
corpus was tumour which measured from one 
three centimetres diameter, and which grew both sides 
into the brain substance, so that the total diameter of the tumour 
was from six centimetres. The centrum ovale was some- 
what involved, and the observer thinks the mig 
have affected the sensory the capsu le. There was 
dently extensive destruction the calloso-m 
Rep. o} the di iq Hr 189]. p- 66. 

Case 22.—Man, aged 46. Tumour the brain, involvi 
the central convolutions the left hemisphere. patie 
suffered from local epilepsy, involving the right arm, and finally 
with paralysis and the right arm and leg 

Operation and removal the tumour the size egg 
from the middle the two left central convolutions. The 
tumour was sarcoma. After removal the tumour sensation 
returned, and also some motion.—Carson, Med., 1891, 

Case —Male, aged 42. History: blow the head, 
‘alysis left side, ine ing face, arm and leg. Sensibilit 
diminish the left arm. ree days later, complete left hemi- 
plegia, exaggerated liminished cutaneous sensibility ove: 
arm, face and trunk. 

Trephining over the lando. trocar was plunged 
downward and forward the depth two inches, and six ounces 


South. Med. Ree., 1890, p.- 156. 


Case 24.—Male, aged 21. History intoxication followed 
aphasia with symptoms dulness tactile sensation the 
the palm and back the hand, and wrist. The whole 


. 
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the right side, however, showed some defect sensibility 
touch, temperature, and pain, well the muscle sense. 


Still stated that there was ataxia the right arm 
hand. could his right index the tip the nose, but 


held the pen awkwardly and dropped atedly. The 

symptoms increased, some paresis and some right hemiplegia 

developed, and the dulness sensation increased proportionately. 
1 


Operation trephining over the fissure. large 


subdural clot was found; this was removed, and the patient got 


The sensory sy prt ns are sp cifically de scribe d as follows: 
‘Sensation (tested with a pin) is somewhat dulled on the 
whole the right side. The main dulness the fingers, 


palm and back the hand, and the wrist; less 
higher the elbow and shoulder, and much less the face. 
But, just stated, the whole the left side, including the leg, 
defect common sensibility. The same true the 
sense temperature and pain. Passive movements the fingers 
those the left, 
‘*h 


the right side are not so well perceive 


showing lowering the muscle sense. The passive movements 
the toes the right side, however, are correctly stated. There 
ataxia the right arm hand; without hesitancy 
carries his right index the tip the nose, the eyes being closed, 
and puts with precision the tip the finger the pin. 

the fourth day after the Sensation right 
arm still impaired. Sharp points right arm recognised 


igi 
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} 
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two points one and a-half inches apart, fingers two inches 
apart. Unable feel blowing breath hands 
Discharged cured weeks. 
The localisation the lesion given shown the 
companying diagram (fig. 12). 


Case aged 60. the gradual develop- 
re leit hemiplegia, most 
marked the left arm. Sensation nished both arm and 
leg ; at times both arm and leg would be almost devoid of sens 
tion, other times was complained of. Gradual 
development complete hemiplegia with increasing hebetude 
coma and death. 


ment brain tumour with progres 


Case 25. S owing t] localisat t t - wi W there 


the dura mater. 


tumour, two and a-half inches diamet 
was found involving the dura mater and the cortex the middl 
the precentral convolution and the posterior parts the first 


and second Med. Jour., June 25, 1892 


(fig. 13). 
Barker’s words are: Sensation diminished both arm and 


leg. Dynamometer showed loss one-half left 


arm and leg became more paretic, sensation more disturbed. 
times both arm and leg would almost devoid sensa- 


tion (to pain and other times was com- 
plained of.” 

analysis these cases shows first that injuries and de- 
struction the motor curtex are disturbance 
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and musculo-articular sensations.' Before one can 


ustly interpret the significance these sensory disorders, 


must agree upon some common interpretation the significance 

mode procedure shown the following paragraph 

sensations touch, impact, 

pressure, and modifications due extent and character the 


surface, that recognise smoothness, roughness, 
tested bringing some object carefully contact with the skin, 

pressure the surface, the drawing rough and smooth 
objects over the skin 


(2) The localisation objects touching the skin done 
means associative process, which former experiences 
are revived. localising object the mental process 


I } Col 1p! xX Lhan In simple appreciation of contact. While 
correct psychologically say that tactile memories 


are yet that term ntly expresses the idea. When 

loses his power localising point touched, and thinks 

the thumb when the middle finger, has tactile 

(3) The muscle-sense dependent the existence sensory 

the muscles, joint tendons. appreciate 

I pos tion of limb, its ‘tive moy nts and its passive 

person. ‘These sensations 

sted ways liar all, their defects are shown 

and indi letermine weights and 
position « ieg s« motion of a limb 

(4) more complex that known active 

It is the process by which one appre ‘iates the nature of 


object that the hand the skin. Thus the 
patient made distinguish between different coins, between 
nail, this process both the tactile and 


are brought into play, and here associative 


the thermal and painful sensations, the 


that the sensory losses most often observed are those which 
the patient cannot localise object, and which cannot tell 
the nature that loses the localisation 
power and the power associating muscul tactile sense, 
the power active touch and awkwardness 


the motor 


und most impaired. 


least often loss tem- 


The author attempted deal with the negative cases, which 
t The number of 


processes are called into play. 
methods testing which are familiar. 
are characteristics destructive lesions 
cort 
\ fs 
Al this W 
perature sense. 
such cases becoming yearly less. 
t 
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This accordance with the evolutionary doctrine that the 
late. 


higher and more complex functions 
localised, and first affected by diseas 
The simple tactile sensations 
the cortex, and small lesions 
porarily, but the localising power, 


and the active dependent 


are each associated with the 
particular part. 

small cortical lesions, ther 
motor aphasia results whe 

Naturally, before set 


voluntary movement this discharge 


memories' regulate these 


motor 


ments just the word memories regul 
tion. cortical lesions there 
and the patient with 
poseful movements the 
that applied that Broca solves 
much-mooted question the moto 

The other and concomita 
can equally unde 
discharge and purp sef 
would naturally cluster around mem 
yet they are less spe ‘ialised 

The muscular sensations have 
probably the inferior parietal 
the awkward and fumbling 
muscular memories ssociat 
measurably, least, the motor 

The author does not, 
Bastian and others, who believe 
sensory centres. entially 
say that the motor-cortex sen 
imply the fact that the cortex nts 
but also memories sensations. 


memory-l) 


more strictly ¢ t i 1 the p 
But the word, memory, as narily used 


are mo 


‘ent 


com 
is de 


Ss 
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very diffusely represented 
fect them slightly and tem- 
pending on tactile memories, 
and tactile memories 
Tae cortical motor centre for th | 
sroca’s 
ery ce Is Isa scha cy in 
the organs articula- 
a cin and mnuseul 
are 
+ 
central 
its 
and thermo- 
the to 
eontact and ion, 
repres ion, 
1 lesion the 
view sugges hat 
al convolu are 
tor, for loes not 
, Im fact, seusory- a 
already stated, the term ption 
lesions 


